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DIVISION  I 
GENERAL  PROVISIONS 


SBCTIQK  I 
DEFINITIOirS  Km  TBRMS 

Whenever  in  these  speoifie&tioas  and  contract  the  follow- 
ing terms,  or  pronotms  in  place  of  thesa^  are  ysed^  th©  intent 
and  meaning  shall  be  interpreted  as  follows s 

1,01    A,A,S«H«0*    American  Association  of  State  Ki^away  Officials. 

1#02   A.S.T.M,    American  Society  for  Testing  ^terials* 

1,03  BIDDER*  Any  individual,  firm,  or  corporation  submitting  a 
proposal  for  the  work  contemplated,  acting  directly  or  through  a 
duly  authorised  representative* 

l^oU    BRIDGBi,    A  structure  which  provides  a  waterway  or  other 
opening  and  which  has  a  oleso*  span  of  over  20  feet  measured  along 
its  oenterline  between  the  inside  faces  of  abutments,  or  a  multiple 
span  structure  of  which  the  sum  of  the  individual  clear  spans 
plus  the  aggregate  width  of  the  intermediate  supports  is  In  @xseag 
of  20  feet. 

1.05  COMMISSION.    Th©  State  Ei^way  Comndssion  of  Montana. 

1.06  CONTRACT.    The  agreement  ooveriiag  the  performnce  of 
work,  and  the  furnishing  of  mtoriali  tn  th©  oonstruotioE  of 
same.    The  contract  shall  inelude  the  accepted  "Proposal®,  ®Plans^, 
*Specifioations^s  ^Special  Frovigions^^  and  "Contract  Bond*e  also 
any  smd  all  iuppXemental  agreements  which  reasonably  could  be  re- 
quired to  complete  1^8  construction  of  the  work  in  a  substantial 
and  acceptable  manner. 

1«07    CONTRACT  H)ND,    The  approved  form  of  security  furnished  by 
the  contractor  and  his  surety  as  a  guaranty  of  good  faith  on  the 
part  of  the  contractor  to  execute  the  work  in  accordance  with  th© 
terms  of  the  contract. 

1.08  CONTRACTOR.    Party  of  the  second  part  to  the  contract,  act- 
ing directly  or  through  his  agents  or  employees. 

1.09  CtrL?ERT,    Any  structure  not  classified  as  a  bridge,  whioh 
provides  an  opening  under  any  roadway. 

1.10  ENGINEER.    The  State  Hi^ay  Engineer,  acting  directly  or 
through  an  assistant  or  other  representative  duly  authorised  by 
the  State  Highway  Coinmission,  such  assistant  or  representative 
acting  within  th®  scope  of  the  particular  duties  assigned  to  him, 
or  of  the  authority  given  him. 

1.11  EKHflAY.    The  whole  area  between  the  right  of  way  lines 
which  is  secured  and  reserved  for  use  in  constructing  the  roadway 


and  its  appurtenances* 

1.12  INSPECTOR.    An  authorized  representative  of  the  engineer, 
assigned  to  make  any  or  all  necessary  inspections  of  the  work 
performed  and  materials  furnished  by  the  contractor. 

1.13  LABORATDRY.    The  Testing  Laboratory  of  the  Commission  at  Helena 
or  other  laboratories  of  the  Conmdssion  located  at  other  points 
throu^out  the  State,  or  any  other  laboratory  which  nay  be  designat- 
ed by  the  engineer  to  make  tests  of  materials  and  of  work  involved 

in  the  contract. 

l.li^.    MA.JOR  ITEM.    Any  item,  having  an  original  contract  value  in 
excess  of  10  per  cent  of  ihe  total  original  contract  amount^  shall 
be  classed  as  a  major  item. 

1*15    PLANS*    All  drawings  or  reproductions  of  drawings,  including 
amendments  and  revisions,  showing  the  location,  dimensions  and 
details  of  the  work  contemplated  and  appurtenances  thereto,  which 
have  been  approved  by  the  Stat®  Hi^iway  Engineer  and  are  on  file 
in  the  offices  of  the  Commission. 

Iel6    PROPOSAL.    The  approved  prepared  form  on  which  the  bidder  is 
to  submit  or  has  subinitted,  his,  their,  or  its  proposal  for  the  work 
contemplated. 

1,17    PROPOSAL  GUARANTY.    The  security  designated  in  the  proposal, 
to  be  furnished  by  the  bidder  as  a  guaranty  of  good  faith  to  enter 
into  a  contract  with  the  State,  if  the  work  of  constructing  the 
improvement  is  awarded  to  him. 

Iel8    ROADBED.    That  portion  of  the  roadway  extending  from  shoulder 
line  to  shoulder  line. 

1.19  ROADWAY.    That  portion  of  the  highway  included  between  the 
gutter  or  side  ditch  lines,  reserved  for  the  accommodation  of  the 
traveling  public,  and  its  appurtenant  structures  and  slopes,  and  all 
ditches,  channels,  waterways,  bridges,  etc.,  necessary  to  its 
correct  drainage. 

1.20  SPECIAL  PROVISIONS.    Statements  modifying  or  changing  the 
requirements  or  provisions  of  the  specifications  or  adding  new  requi: 
ments  or  provisions  thereto. 

1.21  SPECIFICATIONS.    The  directions,  provisions  and  requirements 
contained  herein,  together  with  all  written  agreements  made  or  to 

be  made,  pertaining  to  the  method  and  manner  of  performing  the  work, 
or  to  the  quantities  and  qualities  of  materials  to  be  furnished 
under  the  contract. 

1.22  STATE.    The  State  of  Montana 

1.25    SUB-CONTRACTOR.    The  individual,  firm,  or  corporation  under- 
taking the  execution  of  a  part  of  the  work  under  the  terms  of  the 
contract  by  virtue  of  an  agreement  between  himself  and  the  contrac- 
tor, subject  to  the  approval  of  the  engineer. 
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1^2h    SUBGRADE.    That  portion  of  the  roadbed  which  is  below  the 
base  oourse  or  the  surfao®  ooursee 

1»25    SUBSTRUCTURE.    All  of  that  part  of  a  structure  below  the 
bridge  seats  or  below  the  springing  lines  of  arches.  Backwalls 
and  parapets  of  abutments,  and  wingwalls,  shall  be  considered  as 
parts  of  the  sub-structure. 

1.26  SUPERSTRUCTURE.    All  that  part  of  the  structure  above  thd 
bridge  seats  or  above  the  springing  lines  of  arches,  including 
the  flooring. 

1.27  SUPPLEB!ENTAL  AGSIEEMEMT.    A  written  agreeioent  executed  by 
the  contractor  and  oommission  covering  changes  or  alterations  in 
plans  and  supplementing  the  original  contract. 

1.28  SURETY.    The  corporate  body  which  is  bound  with  and  for  the 
contractor,  who  is  primarily  liable,  and  which  engages  to  be 
responsible  for  his  payoaent  of  all  debts  pertaining  to  and  for  his 
acceptable  performance  of  the  work  for  which  he  has  contracted. 

1.29  In  order  to  avoid  cumbersome  and  confusing  repetition  of 
expressions  in  these  specifications,  whenever  it  is  provided  that 
anjrbhing  is,  or  is  to  be,  or  to  be  done,  if  or  as,  or  when,  or 
where  '^contemplated**,  "required**,  "directed**,  *sp@cif ied**,  ®con- 
siderad  necessary**,  "deemed  necessary**,  "permitted",  **susp©nded"3 
"approved",  "acceptable",  "unacceptable",  "suitable",  "unsuitable", 
"satisfactory",  "onsatisfaotory",  or  ** sufficient^,  it  shall  be 
understood  as  if  the  expression  were  followed  by  the  wordi  "by  or 
to  l^e  engineer  with  the  approval  of  the  Coramissione" 

1.30  It  should  be  understood  thoroughly  by  all  concerned  that  all 
things  contained  herein,  together  with  the  "Advertisement  for  Pro- 
posals" or  **Hotios  to  Contractors",  "Special  Provisions",  and  the 
"Contract  Bond*^,  as  well  as  any  papers  attached  to  or  bound  with 
any  of  the  above,  also  any  and  all  supplemental  agreements  made  or 
to  be  made,  are  hereby  made  a  part  of  these  specifications  and 
contract,  and  are  to  be  considered  one  instrument. 


SECTION  2 


PROPOSAL  REQUIREMEaJTS  AND 
CONDITIONS 

2.01  CONTENTS  OF  PROPOiJAL  FORMS.    The  bidder  ^ill  be  furnished 
with  a  proposal  form  which  will  state  the  location  and  descrip- 
tion of  the  contemplated  work,  and  which  will  shov/  the  approxi- 
mate estimate  of  the  "various  quantities  of  the  work  to  be  per- 
formed and  the  materials  to  be  furnished,  the  amount  of  "Proposal 
Guaranty"  (which  must  accompany  the  proposal)  and  the  date  and 
time  of  the  opening  of  proposals.    It  will  also  state  any  special 
provisions  or  requirements  which  vary  from  or  are  not  contained  in 
the  Standard  Specifications.    All  papers  bound  with  or  attached  to 
the  proposal  form  are  a  necessary  part  thereof  and  must  not  be 
detached. 

2.02  INTERPRETATION  OP  ESTIMATE.    The  qioantities  scheduled  in  the 
proposal  forms  are  to  be  considered  as  approximate  and  as  prepared 
for  the  comparison  of  bids  only*    The  unit  prices  to  be  tendered 
by  the  bidder  are  to  be  tendered  expressly  for  the  scheduled 
quantities  as  they  may  be  increased  or  decreased  within  the  re- 
stricting percentage  hereinafter  stipulated^    Payment  to  the  con- 
tractor will  be  mad©  for  the  actual  quantities  only  of  work 
performed  or  materials  furnished  in  accordance  with  the  contract, 
and  it  is  understood  that  the  scheduled  quantities  of  work  to  b© 
done  and  materials  to  be  furnished  may  each  be  increased  or  dimin- 
ished as  hereinafter  provided  without  in  any  way  invalidating  the 
bid  prices. 

2.03  EXAMINATION  OF  PLANS,  SPECIFICATIONS,  SPECIAL  PROVISIONS,  AND 
SITE  OF  ITORK.    The  bidder  is  required  to  examine  carefully  the  sit© 
of,  and  the  proposal,  plans,  specifications  and  contract  forms  for 
the  work  eontemplatedj  it  will  b©  assumed  that  the  bidder  has  in- 
vesti^ted  and  is  satisfied  as  to  the  conditions  to  bo  encountered 

in  perf oneing  the  work  as  scheduled  or  as  at  any  time  altered 
without  resulting  in  increases  or  decreases  ©f  more  than  th©  re- 
stricting percentage  hereinafter  stipulated,  and  as  to  th©  char- 
acter, quality  and  quantities  of  work  to  be  performed  and  materials 
to  b©  furnished,  including  increases  and  decreases,  and  as  to  the 
requirements  of  these  specifications,  special  provisions,  and  con- 
tract*   It  is  mutually  agreed  that  submission  of  a  proposal  shall 
be  oonsid©r©d  prima  facie  evidence  that  the  bidder  has  made  such 
examination  and  is  satisfied  as  to  all  the  conditions  and  contin- 
gencies. 

2.OI4.    PREPARATION  OF  PROPOSAL.    The  bidder  must  submit  his  proposal 
on  the  form  furnished  by  the  Commission.    The  blank  spaces  in  the 
form  must  be  filled  in  correctly  for  each  and  every  item  for  which 
a  quantity  is  given,  and  the  bidder  must  state  the  prices  (written 
both  in  words  and  numerals)  for  which  he  proposed  or  proposes  to  do 
each  item  of  work  contemplated.    All  proposals  must  be  extended 
and  totaled,  and  it  is  \anderstood  that  in  cases  of  errors  or  dis- 
crepancies in  extension  th©  unit  prices,  written  in  words,  shall 
be  held  as  governing.    The  bidder  must  sign  his  proposal  correctly, 
showing  his  name  and  post  office  address.    If  th©  proposal  is 
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submitted  by  a  firm  or  partnership,  the  name  and  post  office 
address  of  each  member  of  the  firm  or  partnership  must  be  shown; 
if  submitted  by  a  corporation,  the  name  of  the  State  under  the 
laws  of  7»hich  the  corporation  was  chartered,  and  the  names,  titles^ 
and  business  addresses  of  the  President  and  Seoretsu-y  must  appear. 

2.05    REJECTION  OF  PROPOSALS  CONFINING  ALTERATIONS,  ERASURES  OR 
IRREffOLARITIES.    Proposals  may  be  rejected  if  ihey  show  any  omis- 
sions, erasures,  alteration  of  form,  additions  not  called  for, 
unauthorized  conditional  or  alternate  bids,  or  irregularities  of 
any  kind, 

2*06    PROPOSAL  GUARANTY.    No  proposal  will  be  considered  unless 
accompanied  by  a  "Proposal  Guaranty"  of  the  character  and  amount 
indicated  in  the  proposal  form,  made  payable  to  the  State  Highway 
Commission. 

2.07  DELIVERY  OP  PROPOSALS.    Each  proposal  must  be  submitted  in  a 
special  envelope  furnished  by  the  Commission.    The  blank  spaces 

on  the  envelope  must  be  filled  in  correctly  so  as  to  indicate  its 
contents  clearly.    If  forwarded  by  mail,  the  alx>Te-9iientioned 
envelope  shall  be  enclosed  in  another  addressed  to  the  State  High- 
way Commissioa  at  Helena,  Montana;  if  forwarded  otherwise  than  by 
mil  it  shall  be  delivered  at  the  office  of  the  State  Highway 
CouKnission  in  Helena,  Montana.    Proposals  will  be  received  until 
the  time  stipulated  in  the  advertisement  for  the  opening  thereof© 

2.08  WITHDRAWAL  OF  PROPOSALS.    Bidders  may  withdraw  any  proposal 
after  it  has  been  deposited  with  the  Commission,  provided  the 
bidder  makes  his  request  to  the  Goramission  prior  to  the  time  set 
for  opening  the  proposals  on  the  particular  project;  and  at  the 
time  of  the  opening  of  the  proposals  when  such  proposal  is  reached, 
it  will  be  returned  to  the  bidder  unopened  and  unread. 

2.09  PUBLIC  OPENING  OF  PROPOSALS.    Proposals  will  be  opened 
publicly  and  read  at  the  time  and  on  the  date  set  in  the  "Adver- 
tisement for  Proposals'^  or  "Notice  to  Contractor,*  by  the  Stat© 
Hi^way  Commission  in  Helena  or  at  such  other  place  as  may  be 
designated  in  the  Proposal  Form  or  Notice  to  Contractors.  Bid- 
ders or  their  authorized  agents  are  invited  to  be  present. 

2.10  DISQUALIFICATION  OF  BIDDERS.    More  than  one  proposal  from 

an  individual,  a  firm  or  partnership,  a  corporation  or  an  associa- 
tion under  the  same  or  different  names  will  not  be  considered. 
If  it  shall  be  found  that  any  bidder  is  interested  in  more  than  one 
proposal  for  the  work  contemplated  the  Commission  will  cause  the 
rejection  of  all  proposals  in  which  such  bidder  is  interested. 
Any  or  all  proposals  will  be  rejected  if  there  is  reason  for  be- 
lieving that  collusion  exists  among  the  bidders  and  all  participants 
in  such  collusion  will  not  be  considered  in  future  proposals  for 
the  same  work.    Proposals  in  which  the  prices  obviously  are  un- 
balanced may  be  rejected. 

2.11  CONDITIONAL  BIDS.  A  bidder,  who  desires  to  bid  upon  more 
than  one  project  at  a  single  letting  but  who  desires  to  protect 
himself  against  receiving  the  award  of  more  projects  than  he  is 
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equipped  to  handle,  may  bid  upon  any  nianber  of  projects,  securing 
the  protection  desired  by  making  the  following  written  statement 
signed  by  the  bidder  and  attached  to  the  proposal  form  for  each 
of  the  projects  bid  on: 

"This  bid  is  conditional  upon  my  (or  our)  receiiring 
the  award  for  only  (insert  nimber  of  projects)  of  the 
projects  bid  upon  at  this  letting.    If  the  contract  for 
any  other  project,  or  projects,  up  to  the  number  herein 
specified,  is  awarded  to  me  (us),  then  this  bid  shall  be 
considered  withdrawn." 

In  case  a  bidder  who  has  conditioned  his  bid,  as  above  pro- 
vided, is  low  bidder  on  several  projects,  it  shall  be  optional 
with  the  ComoDdssion  as  to  which  of  the  projects  is  awarded  him. 

2.12    COSaPETENGY  OF  BIDDERS,    He  contract  will  be  awarded  except 
to  responsible  bidders  capable  of  performing  the  class  of  work 
contemplated*    Each  bidder  shall  submit  on  a  standard  form 
furnished  by  the  Coaauission  a  certified  statement  of  bidder's 
qualifications  which  shall  be  submitted  as  of  January  1st  of  each 
year©    This  statement  must  be  correctly  and  completely  filled  oub 
and  sworn  to  and  must  be  placed  on  file  with  the  Commission  in 
accordance  with  the  regulations  of  the  Commission  sufficiently  in 
advance  of  the  date  set  for  the  opening  of  the  bids  to  allow  the 
Commission  to  pass  upon  the  qualification  of  the  bidder  prior  to 
the  opening  of  bids*    This  statement  will  be  considered  an  essen- 
tial part  of  the  bid  and  failure  to  submit  the  statement  prior  to 
the  time  specified  by  the  Conanission  may  be  deemed  sufficient 
cause  for  rejection  of  the  bid  without  reading  it* 

2*13    MATERIAL  GDAHAKTY.    Before  any  contract  is  awarded  the  bidder 
may  be  required  to  furnish  a  complete  statement  of  the  origin, 
con^osition,  euid  manufacture  of  any  or  all  materials  to  be  used  in 
the  construction  of  the  iiiq>rovement,  together  with  samples,  which 
samples  may  be  subjected  to  the  tests  provided  for  in  these  spec- 
ifications to  determine  their  quality  and  fitness  for  the  work* 
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SECTION  3 
ATHARD  AND  EXECUTION  OF  CONTRACT 

3.01  CONSIDERATION  OF  BIDS,    The  comparison  of  bids  will  be  based 
on  the  correct  extension  and  surmnation  of  all  items  included  in 
the  proposal  at  prices  bid.    The  Coinmission  reserves  the  rig)it  to 
reject  any  or  all  proposals,  or  to  ymlv®  technicalities  as  may  be 
deemed  best  for  the  interest  of  the  Stat®* 

5.02  AWARD  OF  CONTRACT.    All  contracts  will  be  awarded  by  the 
Commission  at  Helena,  to  the  lowest  responsible  bidder,  within 
U.5  days  from  the  date  of  the  opening  of  the  proposals;  provided, 
however,  that  should  no  award  be  made  wi-ttiin  I4.5  days,  all  pro- 
posals will  be  rejected. 

3.03  RETURN  OF  PROPOSAL  GUARANTY.    All  ^'Proposal  Guaranties" 
except  those  of  the  three  lowest  bidders  will  be  returned  within 
3  days  following  the  date  of  opening  bids.    Should  no  award  be 
made  within  U.3  days,  all  proposals  will  be  rejected  and  all 
guaranties  returned. 

3eOl4.    CONTRACT  BOND  REQUIRED.    The  successful  bidder,  at  the  time 
of  the  execution  of  the  contract,  must  deposit,  with  the  Commission^ 
a  surety  bond  for  the  full  amount  of  the  contract.    The  form  of 
bond  shall  be  that  provided  by  the  Commission  and  the  surety  shall 
be  acceptable  to  the  Commission.    The  siarety  bond  must  be  executed 
by  a  surety  company  authorized  by  law  to  transact  such  business  in 
the  State  of  Ifontana. 

3.0$   EXECUTION  OF  CONTRACT,    The  individual,  firm,  or  corporation 
to  whom  or  to  which  the  contract  has  been  awarded  shall  enter  into 
a  contract  with  the  State  at  Helena  within  10  days  after  the  award. 
No  proposal  shall  b©  considered  binding  upon  the  State  until  the 
execution  of  the  contract. 

3.06  APPROVAL  OF  CONTRACT  AND  BOND.    The  contract  shall  be  approved 
by  the  Attorney  General  of  Montana,  after  execution  by  the  contrac- 
tor and  by  the  Chairman  of  the  Commission.    The  bond  shall  like- 
wise be  approved  after  execution  by  the  contractor  and  surety. 

3.07  FAILURE  TO  EXECUTE  CONTRACT,    Failure  to  execute  the  contract 
or  give  satisfactory  security,  as  specified,  shall  be  just  cause 
for  annulment  of  the  award,  or  of  the  contract,  if  executed,  and 

in  the  event  of  such  annulment  of  the  award,  or  of  the  contract, 
the  proposal  guaranty  shall  be  forfeited  -co  the  State,  not  as  a 
penalty,  but  as  liquidated  damages.    Award  imy  then  be  made  to  the 
next  lowest  responsible  bidder  or  the  work  may  be  readvertised  and 
constructed  under  contract  or  otherwise,  as  the  Commission  decides. 
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SECTION  k 
SCOPE  OF  HSORK 

k*01    INTENT  OF  PIANS  AND  SPECIFICATIONS,    The  contractor  shall  do 
all  clearing  and  grubbing,  make  all  excavations  and  embankments, 
do  all  shaping  and  surfacing,  construct  all  ditches,  drainage 
structures,  bridges,  and  other  appertaining  structures,  as  indicat- 
ed in  the  proposal  and  on  the  plans s  remove  obstructions  from  with- 
in the  lines  of  the  hi^way  and  shall  do  such  additional,  extra 
and  incidental  work  as  nay  be  considered  necessary  to  complete  the 
roadway  to  the  proper  lines,  grades  and  cross -sections,  in  a  sub- 
stantial and  workmanlike  manner.    He  shall  furnish,  mless  other- 
wise provided,  all  implements,  machinery,  equipment,  tools,  material 
and  labor  necessary  to  the  prosecution  of  the  work.    In  shorty  ihe 
contractor  shall  construct  the  improvement  in  strict  accordance 
with  the  plans,  specifications,  special  provisions,  and  contract, 
and  when  completed,  shall  leave  it  in  a  neat  and  finished  condition* 

1|..02    SPECIAL  WW*    Should  any  construction  or  conditions  which 
are  not  covered  by  the  standard  specifications  be  anticipated  on 
any  proposed  work  "special  provisions"  for  such  work  will  be  stated 
on  or  attached  to  the  proposal  form  and  shall  fee  considered  a  part 
of  these  specifications  the  same  as  though  contained  fully  herein* 
Should  any  such  special  provisions  or  requirements  conflict  with 
these  specifications,  the  "special  provisions**  shall  govern* 

INCREASED  OR  DECREASED  QUANTITIES*    The  engineer  reserves  the 
right  to  make  such  alterations  in  the  plans  or  in  the  quantities 
of  work  as  may  be  considered  necessary*    Such  alterations  shall  be 
in  writing  and  shall  not  be  considered  as  a  waiver  of  any  conditions 
of  the  contract  nor  to  invalidate  any  of  the  provisions  thereof, 
provided  that  no  alteration  shall  involve  an  extension  or  shorten- 
ing of  th©  length  of  the  project  of  more  than  25  per  cent,  and  pro- 
vided that  a  supplemental  agreement  with  the  contractor  ^11  be 
necessary  when  alterations  involve  (l)  an  increase  or  decrease  of 
more  than  25  per  cent  of  the  total  cost  of  the  work  calculated 
from  the  original  proposal  quantities  and  the  contract  unit  prices, 
or  (2)  an  increase  of  mors  than  25  per  cent  in  -^o  quantity  of  any 
one  major  contract  item,  including  earth  or  conmon  roadway  excava- 
tion but  not  including  excavation  of  any  oiher  class  nor  items  of 
foundation  piling*    Alterations  involving  an  increase  of  more  than 
25  per  cent  in  the  quantity  of  any  one  minor  contract  item  will 
not  reqtiire  a  supplemental  agreement*    Before  work  shall  bo  started 
on  any  alteration  requiring  such  supplemental  agreement,  the  agree- 
ment setting  forth  an  equitable  adjustment  of  compensation  satis- 
factory to  the  contractor  shall  be  executed  by  the  engineer  and  the 
contractor*    The  contractor  shall  perform  the  work  as  increased  or 
decreased  and  no  allowance  shall  be  made  for  anticipated  profits  or 
loss  due  to  such  changes* 

h^Oh   EXTRA  WORK,    The  contractor  shall  perform  extra  work,  for 
which  there  is  no  quantity  and  price  included  in  the  contract, 
whenever  the  same  is  ordered  in  writing  by  the  engineer,  and  such 
extra  work  shall  be  done  in  accordance  with  the  specifications 
therefore,  or  as  directed*    Such  work  will  be  paid  for  at  a  unit 


price  or  lump  sum  to  be  agreed  upon  previously  in  writing  by  the 
contractor  and  the  engineer;  or  where  such  a  price  or  a\m  cannot 
be  agreed  upon  by  both  parties,  or  where  such  method  of  payment 
is  impracticable,  the  engineer  shall  authorize  the  contractor  in 
writing  to  do  such  work  on  a  Force  Account  Basis •    The  Highway 
Commission  shall  not  pay  for  nor  shall  they  be  liable  for  any  ex- 
tra work  performed  in  the  absence  of  or  prior  to  a  written  author 
ization  or  order  by  the  engineer  to  the  contractor  covering  such 
work.    All  extra  work  done  on  a  Force  Accoxmt  Basis  shall  be  ad- 
justed daily  upon  report  sheets  furnished  to  the  engineer  by  the 
contractor  and  signed  by  both  parties,  which  daily  reports  shall 
be  considered  the  true  record  of  extra  work  done* 

4.05    CONSTRUCTION  AND  MA.INTmNCE  OF  DBTOURS.    Any  existing  road 
while  undergoing  improvement  shall  be  kept  continuously  open  to 
public  traffic  by  the  contractor;  provided,  however,  that,  except 
where  otherwise  indicated  on  the  plans,  the  contractor  may  bypass 
traffic  over  a  detour  approved  by  the  engineer.    The  contractor 
shall  keep  the  road  undergoing  improvement,  or  the  detour  as  the 
case  may  be,  continuously  in  such  condition  satisfactory  to  the 
engineer,  that  traffic  will  be  accommodated  during  the  entire 
contract  period;  he  shall  provide  and  maintain  in  safe  condition 
temporary  approaches  and  crossings;  he  shall  keep  open  and  safe- 
ly passable,  intersections  with  trails,  roads,  and  highways;  pro- 
vided, however,  that  snow  removal  will  not  be  required  of  the 
contractor  for  the  accommodation  of  traffic.    The  contractor 
shall  bear  all  expense  of  constructing  and  maintaining  such  road, 
detours,  approaches,  intersections,  and  any  accessory  features 
without  direct  compensation,  save  as  provided  in  (a)  or  (b)  be- 
low, 

(a)  Special  Detours,    "^en  the  proposal  form  contains  an 
item  for  **5fa.intenaace  of  Detours",  or  "Removing  Existing  Struc- 
tures and  Maintaining  Traffic**,  then  the  lump  sum  bid  for  such 
item  shall  cover  all  cost  of  constructing  and  maintaining  such 
detour  or  detours,  including  the  construction  of  fiiny  and  all 
temporary  bridges  and  accessory  features  and  the  removal  of  the 
same,  and  obliteration  of  the  detour  road,  provided,  however, 
that  the  contractor  will  not  be  required  to  provide  right  of  way 
for  temporary  highways  or  bridges  called  for  under  this  para- 
graph* 

All  or  any  portion  of  an  existing  structure  that  Is  suit- 
able for  use  may  be  utilized  in  the  detourj  however,  any  modifi- 
cation of  an  existing  structure  or  construction  of  a  ten5>orary 
structure  shall  be  approved  by  the  engineer  prior  to  executing 
the  work, 

(b)  Suspension  of  Work,    Should  the  engineer,  on  account  of 
unfavorable  weather  or  other  conditions  not  the  fault  of  the  con- 
tractor, authorize  a  suspension  of  construction  operations,  the 
contractor  shall  make  passable  and  shall  open  to  traffic  such  por 
tion  of  the  highway  \mder  improvement  and  such  temporary  roadways 
or  portions  thereof  as  may  be  agreed  upon  between  the  contractor 
and  the  engineer  for  the  temporary  accommodation  of  necessary 
traffic  during  the  anticipated  period  of  suspension,  imless  other 
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wise  provided  in  these  specifications.    Thereafter  and  until  the 
issuance  of  an  order  for  the  resumption  of  construction  operations, 
the  maintenance  of  the  temporary  route  or  line  of  travel  agreed 
upon  shall  be  by  and  at  the  expense  of  the  State»    Tflien  work  is 
resumed  the  contractor  shall  at  his  own  cost  and  expense  replace 
or  renew  any  work  or  materials  lost  or  damaged  because  of  such 
ten^orary  use  of  the  highway  under  improvement;  shall  remove  any 
work  or  materials  used  in  the  temporary  maintenance  thereof  by  the 
State?  and  shall  complete  the  improvement  in  every  respect  as 
though  its  prosecution  had  been  continuous  and  without  interfer- 
ence.   Provided,  however,  that  this  paragraph  shall  not  apply  where 
the  contract  contains  an  item  for  ^Maintenance  of  Detours*  or  •Re- 
moving Existing  Structures  and  Maintaining  Traffic"  in  *4iich  case 
the  contractor  shall  be  responsible  for  the  maintenance  of  traf- 
fic during  the  entire  term  of  his  contract. 

In  case  of  failure  of  the  contractor  to  comply  with  the  pro- 
visions of  this  Section,  the  engineer  will  immediately  notify  the 
contractor  to  comply  with  the  required  maintenance  provisions,  and 
in  the  event  the  contractor  fails  to  remedy  unsatisfactory  main- 
tenance within  24  hours  after  issuance  of  such  notice,  the  engineer 
will  immediately  jroceed  with  adequate  forces  and  equipment  to 
maintain  the  roadway  or  structure  in  a  satisfactory  and  acceptable 
manner  and  the  entire  cost  of  this  maintenance  will  be  deducted 
from  any  moneys  due  the  contractor, 

k^G6    REMCJVAL  AND  DISPOSAL  OF  STRUCTURES  AiHD  OBSTRUCTIONS.  All 
obstructions,  structures  not  designated  for  use,  obstructing  fen- 
ces, etc.,  shall  ba  removed  and  disposed  of  by  the  contractor,  or 
otherwise,  as  may  he  directed  by  the  engineer. 

Payment  for  removal  and  disposal  of  structures  and  obstruc- 
tions, unless  otherwise  designated  in  the  proposal  form  or  special 
provisions,  shall  not  be  paid  for  as  a  separate  item  but  shall  be 
considered  as  covered  by  other  bid  items  in  the  contract. 

It  is  intended  that  all  buildings  within  the  right  of  way 
shall  be  moved  by  the  owner  prior  to  the  beginning  of  grading  op- 
erations by  the  contractor.    In  case  the  buildings  are  not  removed 
by  the  owner  in  time  to  prevent  interference  with  grading  opera- 
tions, they  shall  be  removed  by  th©  Contractor  and  payment  there- 
for shall  be  made  on  a  force  account  basis  as  herein  provided  for 
in  Article  9.0I+. 

U.07    RIGHTS  IN  AND  USE  OF  MATERIALS  FOUND  ON  THE  WORK.    The  con- 
tractor may  use  in  the  construction  of  the  surface  or  structures 
any  suitable  stone,  gravel,  sand,  timber  or  other  materials  found 
on  the  work  that  meet  all  the  requirements  of  these  specifications 
relating  to  character  and  quality  for  the  particular  use  intended, 
ifeterials  so  used  and  paid  for  imder  some  other  item,  will  not  be 
paid  for  as  "Excavation,*'  "Clearing,**  ect.,  except  that  when  ma- 
terials contemplated  for  use  in  embankments  are  otherwise  used  by 
the  contractor  with  the  result  that  borrow,  not  originally  contem- 
plated, is  necessitated,  the  contractor  will  be  paid  on  a  basis 
that  is  most  economical  for  th©  State.    The  contractor  shall  not 
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excavate  or  remove  any  material  from  within  the  highway  location, 
■which  is  not  within  the  excavation  as  indicated  by  the  slope  and 
grade  lines,  without  written  authorization  by  the  engineer. 

k»OQ    FUIA.L  CLEANING  UP,    Upon  completion  of  the  work  and  before 
acceptance  and  final  payment  shall  be  mde,  the  contractor  shall 
clean  and  remove  from  the  highway  and  adjacent  property,  all  sur- 
plus and  discarded  materials,  rubbish,  and  temporary  structures, 
restore  in  an  acceptable  manner  all  property,  both  public  and 
private,  which  has  been  damaged  during  the  prosecution  of  the 
work,  and  shall  leave  the  highway  in  a  neat  and  presentable  con- 
dition throughout  the  entire  length  of  roadway  imder  contract. 

If  any  gravel  pit  is  so  located  as  to  be  visible  from  the 
highway,  special  care  shall  be  taken  by  the  contractor  in  making 
the  final  cleanup.    The  gravel  shall  be  taken  out  so  as  to  leave 
the  side  banks  with  as  uniform  lines  as  possible,  and  if  requir- 
ed by  the  engineer  in  order  to  produce  a  neat  appearance,  the 
side  banks  shall  be  neatly  trimmed.    The  floor  of  the  pit  shall 
be  left  smooth  and  all  piles  of  rock,  wasted  because  they  were 
too  large  to  be  handled  by  the  crusher,  shall  be  spread  neatly 
over  the  floor  of  the  pit  or  otherwise  disposed  of  so  as  not  to 
be  visible  from  the  highway.    The  strippings  from  all  pits  visible 
from  the  highway  shall  be  neatly  spread  over  the  adjacent  terri- 
tory or  shall  be  dragged  into  the  pit  and  there  spread  as  direct- 
ed by  the  engineer  unless  the  engineer  orders  that  the  strippings 
be  left  in  ridges  in  order  to  act  as  wind  breaks  and  snow  bar- 
riers.   No  extra  compensation  shall  be  allowed  for  the  final  clean- 
ing up  of  the  gravel  pits,  but  the  cost  thereof  shall  be  included 
in  the  unit  price  bid  for  the  material  in  the  finished  course  or 
courses. 


SECTION  5 
CONTROL  OF  THE  TUTORK 

5.01  AUTHORITY  OF  ENGINEER,    All  work  shall  be  done  under  the  dir- 
ect supervision  of  the  engineer  and  his  authorized  assistants.  To 
prevent  misunderstanding  and  litigation,  the  engineer  shall  decide 
any  and  all  questions  which  may  arise  as  to  the  quality  and  accept- 
ability of  materials  furnished  and  work  performed  and  as  to  the 
manner  of  performance  and  rate  of  progress  of  said  work,  and  shall 
decide  all  questions  which  may  arise  as  to  the  interpretation  of  any 
or  all  plans  relating  to  the  work  and  of  the  specifications,  and  all 
questions  as  to  the  acceptable  fulfillment  of  the  contract  on  the 
part  of  the  contractor,  and  such  decision  shall  be  final  and  conclu- 
sive, except  that  the  contractor  shall  not  be  estopped  from  resort- 
ing to  legal  process  in  the  event  that  the  decision  of  the  engineer 
with  respect  to  the  matters  above  enumerated  is  not  acceptable. 

5.02  PLANS  AND  WORKING  DRAVflNGS,    Plans  and  working  drawings  will 
be  furnished,  and  in  all  cases  they  will  form  a  part  of  the  contract. 
Road  plans  will  show  in  detail  minor  structures,  alignments,  grades, 
cross-sections  and  -typical  cross -section  of  the  improvement;  bridge 
plans  will  be  furnished  separately,  and  will  show  the  general  layout 
and  features  and  all  necessary  details.    Such  supplementary  bridge 
and  falsework  plans,  shop  details,  etc.,  as  may  be  necessary  shall 

be  furnished  by  the  contractor,  bat  shall  not  be  used  until  after 
approval  by  the  engineer.    No  extra  compensation  will  be  allowed  for 
such  di;awings.    Alterations  authorized  by  the  engineer  will  be  en- 
dorsed on  apprpved  plans  or  shown  on  supplementary  sheets.  Addi- 
tional details  relative  to  working  drawings  will  be  furnished  as 
required.    It  shall  be  expressly  understood  that  the  approval  by  the 
engineer  of  the  contractor's  working  drawings  relates  to  the  require- 
ments for  strength  and  detail  and  such  approval  will  not  relieve  the 
contractor  from  the  responsibility  for  errors  in  dimensions. 

5.03  CONFORMITY  WITH  PLANS  AND  ALLOWABLE  DEVIATIONS.    The  approved 
plans,  profiles,  and  cross-sections  will  show  the  location,  details, 
and  dimensions  of  the  work  contemplated,  which  shall  be  performed  in 
strict  accordance  therewith,  and  in  accordance  with  the  specifica- 
tions.   Any  deviation  from  the  plans  that  may  be  required  by  the 
exigencies  of  construction  in  all  cases  will  be  determined  by  the 
engineer  and  authorized  in  writing. 

5.OU    COORDINATION  OF  SPECIFICATIONS,  PUNS  AND  SPECIAL  PROVISIONS. 
All  requirements  of  the  specifications,  plans  and  special  provisions 
shall  be  binding  upon  the  contractor.    On  all  plans  and  drawings  the 
figured  dimensions  shall  govern  in  case  of  discrepancy  between  fig- 
ured dimensions  and  scaled  dimensions.    Modifications  of  these 
standard  specifications  may  be  indicated  by  notations  on  the  plans 
or  in  the  special  provisions  for  a  particular  contract;  and  in  every 
case  of  such  modification,  or  of  discrepancies  between  the  standard 
specifications  and  the  plans  and  special  provisions,  the  plans  shall 
govern  over  the  standard  specifications  and  the  special  provisions 
shall  govern  over  both  the  standard  specifications  and  the  plans. 
The  contractor  shall  take  no  advantage  of  any  error  or  omission  in 
the  plans  or  of  any  discrepancy  between  the  standard  specifications. 
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plans,  and  special  provisions,  and  the  engineer  shall  make  such  cor- 
rections and  interpretations,  in  full  accordance  with  the  principles 
described  jbibove  in  this  article,  as  may  be  deemed  necessary  for  the 
fulfillment  of  the  specifications,  plans  and  special  provisions  as 
construed  by  him,  and  his  decision  shall  be  final. 

5.05  COOPERATION  BY  CONTRACTOR.    The  contractor  will  be  supplied  by 
the  engineer  with  two  sets  of  approved  plans,  and  special  provisions, 
including  authorized  alterations  thereofi  one  set  of  which  the  con- 
tractor shall  keep  available  on  the  work  at  all  times  during  the  pro- 
secution thereof.    He  shall  give  "(die  work  his  constant  attention,  and 
shall  cooperate  with  the  Commission  in  every  way  possible.    The  con- 
tractor shall  at  all  times  during  his  absence  from  the  work  have  a 
capable  superintendent  or  foreman  capable  of  reading  and  thoroughly 
understanding  the  plans  and  specifications,  as  his  agent  on  the  work, 
who  shall  receive  instructions  from  the  engineer  or  his  authorized 
representatives.    The  superintendent  or  foreman  shall  have  full 
authority  to  execute  the  orders  or  directions  of  the  engineer  with- 
out delay  and  to  promptly  supply  such  materials,  tools,  plant  equip- 
ment and  labor  as  may  be  required.    T?here  two  or  more  contractors 
are  engaged  upon  work  on  the  same  project  or  section  of  the  project, 
or  upon  work  in  the  same  vicinity,  each  shall  be  responsible  to  the 
other  for  any  damage,  injury,  loss  or  expense  which  may  be  suffered 
on  account  of  interference  of  operations,  neglect  or  failure  to 
finish  work  at  the  proper  time,  or  for  any  other  cause. 

5.06  CONSTRUCTION  STAKES.    The  engineer  will  furnish  and  set  all 
survey  and  grade  stakes  necessary  for  the  guidance  of  the  contrac- 
tor in  the  prosecution  of  the  work.    The  contractor  shall  furnish, 
free  of  charge,  all  templets  and  materials  other  than  stakes  neces- 
sary for  marking  and  mainbaiiB.ng  points  and  lines  given;  and,  without 
expense  to  the  Commission,  shall  furnish  the  inspector  such  assist- 
ance or  assistsuits  as  may  be  required  in  giving  points  and  lines 
necessary  to  the  prosecution  of  the  work.    The  contractor  shall  be 
held  responsible  for  the  preservation  of  all  stakes  and  marks  and  if 
in  the  opinion  of  the  engineer  any  of  the  survey  stakes  or  marks  have 
been  carelessly  or  wilfully  destroyed  or  disturbed  by  the  contractor, 
the  cost  to  the  Commission  of  replacing  them  will  be  charged  against 
him  and  deducted  from  the  payment  for  the  work.    Finished  surfaces, 
in  all  cases,  shall  conform  to  the  lines  and  grades  given  and  as 
shown  on  the  approved  plans. 

The  crown  rise  of  the  finished  surface  of  the  roadway,  from  the 
curb  or  side-line  to  the  center,  shall  be  as  shown  on  the  typical 
cross -section  of  the  plans,  except  at  intersecting  highways,  or 
wherever  to  insure  correct  drainage  or  for  other  reasons,  changes 
may  be  directed.    On  curves  or  at  other  places  where  deemed  necessary, 
the  contractor  may  be  required  to  bank  the  roadway  so  that  the  fin- 
ished surface  shall  slope  in  one  direction  from  one  side  to  the  other* 

5.07  AUTHORITY  AND  DUTIES  OF  INSPECTORS.    Inspectors,  employed  by 
the  Commission,  will  be  authorized  to  inspect  all  work  done,  and 
materials  furnished.    Such  inspection  may  extend  to  all  or  any  part 
of  the  work  and  to  the  preparation  or  manufacture  of  the  materials 
to  be  used;  but  such  inspection  shall  not  relieve  the  contractor 
from  any  obligation  to  perform  all  of  the  work  strictly  in  accordance 
with  the  requirements  of  the  specifications.    In  case  of  £iny  dispute 
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arising  between  the  contractor  and  the  inspector  as  to  materials 
furnished  or  the  manner  of  performing  the  work,  the  inspector  shall 
have  the  authority  to  reject  materials  or  suspend  prosecution  of  ihe 
particular  woric  affected  until  the  questions  at  issue  can  be  refer- 
red to  and  decided  by  the  engineer*    The  inspector  shall  not  be 
authorized  to  revoke,  alter,  enlarge,  or  relax  any  requirements  of 
these  specifications,  nor  to  finally  approve  or  accept  any  portion 
of  work,  nor  to  issue  instructions  contrary  to  the  plans  and  speci- 
fications.   Any  advice  inconsistent  with  i±ie  requirements  of  the 
plans,  specifications  or  contract,  which  the  inspector  may  give  the 
contractor,  shall  in  no  wise  be  construed  as  binding  the  engineer  or 
the  Commission  in  any  way,  nor  releasing  the  contractor  from  the 
fulfillment  of  the  terms  of  the  contract.    The  inspector  shall  not 
be  authorized  to  act  as  foreman  for  the  contractor,  nor  to  interfere 
with  the  management  of  the  work. 

5. 08  INSPECTION.    The  contractor  shall  furnish  the  engineer  with 
every  reasonable  facility  for  ascertaining  whether  or  not  the  work 
as  performed  is  in  accordance  with  the  requirements  and  intent  of 
the  specifications  and  contract.    Any  work  done  or  mterials  used 
without  suitable  supervision  or  inspection  by  a  Commission  represen- 
tative may  be  ordered  removed  and  replaced  at  the  contractor's 
expense. 

5.09  REMOVAL  OF  DEFECTIVE  AND  UNAUTHORIZED  WORK«    Work  done  without 
lines  and  grades  being  given,  or  beyond  the  lines  shown  on  the  plans 
or  as  given,  except  as  herein  provided,  or  any  extra  work  done  with- 
out authority,  will  be  considered  as  unauthorized  and  will  not  be 
paid  for  under  the  provisions  of  the  contract.    All  materials  not 
conforming  to  the  requirements  of  these  specifications  shall  be  con- 
sidered as  defective  and  all  such  mterials,  whether  in  place  or  not, 
will  be  rejected,  and  shall  be  removed  immediately  from  the  highway 
unless  otherwise  permitted.    All  work  which  has  been  rejected  or 
condemned  shall  be  remedied,  or  if  necessary,  removed  and  replaced 

in  an  acceptable  manner  by  the  contractor  at  his  own  expense.  Upon 
failure  on  the  part  of  the  contractor  to  comply  promptly  with  any 
order  of  the  engineer  made  under  the  provisions  of  this  Section,  the 
engineer  shall,  after  giving  written  notice  to  the  contractor,  cause 
defective  work  to  be  remedied,  or  removed  or  replaced,  or  cause  un- 
authorized work  to  be  removed  and  shall  deduct  the  cost  thereof 
from  any  compensation  due  or  to  become  due  the  contractor. 

5.10  PLANT  AND  EQUIPMENT.    The  contractor  shall  provide  suitable 
equipment  and  plants  adequate  to  produce  acceptable  work  in  the  re- 
quired quantity,  and,  when  ordered  by  the  engineer,  shall  remove  un- 
suiteble  equipment  from  the  work  and  discontinue  the  operation  of 
unsatisfactory  plants. 

5.11  FINAL  INSPECTION.    Pinal  inspection  of  the  work  will  be  made 

by  the  engineer  or  his  authorized  assistant  within  fifteen  days  after 
the  final  cleanup  following  completion  of  the  project. 
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SECTION  6 

CONTROL  OF  MATERIAL 

6.01    SOURCE  OF  SUPPLY  AND  QUALITY,    Only  materials  conforming  to 
the  requirements  of  the  specifications,  and  approved  by  the  engineer 
prior  to  use,  shall  be  used  in  the  work*    The  source  of  supply  of 
each  of  the  materials  or  finished  products  shall  be  subject  to 
approval  by  the  engineer  before  delivery  is  started.    All  materials 
proposed  to  be  used  may  be  inspected  at  any  time  during  their  prep- 
aration and  usee    The  approved  source  of  supply  shall  stand  approved 
only  so  long  as  the  material  conforms  to  requirements.    Any  material 
which,  after  approval,  has  become  mixed  with  or  coated  by  any  foreign 
substance  during  its  delivery  and  handling  shall  not  be  used  in  the 
work. 

Except  as  specifically  stated  in  the  special  provisions,  the 
Commission  will  make  no  attempt  to  designate,  prior  to  the  receipt 
of  proposals,  acceptable  sources  of  supply  for  materials,  and  the 
unit  prices  named  in  the  proposal  shall  be  understood  to  be  based 
upon  the  use  of  satisfactory  materials. 

The  State  may  acquire  and  make  available  to  the  contractor  the 
right  to  take  materials  from  those  sources  designated  on  the  plans 
and  described  under  the  special  provisions,  together  with  the  right 
to  use  such  property  as  may  be  specified,  adjacent  thereto,  as  may 
be  required  for  stockpiles  euid  hauling  roads. 

Materials  taken  from  soijirces  designated  in  the  special  provi- 
sions shall  be  paid  for  by  the  contractor  at  the  rate  specified 
therein.    However,  if  the  contractor  fails  to  make  the  required  pay- 
ments, deductions  sufficient  to  cover  the  cost  of  the  material  will 
be  made  from  estimates  due  him. 

If  the  contractor  desires  to  use  materials  from  sources  other 
than  those  designated,  he  shall,  at  his  own  expense,  acquire  the 
necessary  rights  to  take  materials  and  to  use  the  property  for  plant 
site,  hauling  roads,  and  other  purposes,  and  pay  all  costs  involved, 
including  any  vrtiich  may  result  from  an  increase  in  length  of  haul. 
All  costs  of  exploring  and  developing  such  other  sources,  shall  be 
borne  by  the  contractor.    The  use  of  material  from  other  then  desig- 
nated sources  will  not  be  permitted  until  representative  samples 
taken  by  the  engineer  have  been  approved  by  the  laboratory  and  writ- 
ten authority  issued  for  the  use  thereof.    Approval  for  the  use  of 
material  from  such  alternate  sources  will  not  be  given  unless  the 
quality  of  the  material  therefrom  is  at  least  equal  to  the  quality 
of  material  from  the  designated  source  or  sources. 

When  sources  of  local  materials  are  designated  in  the  special 
provisions,  the  contractor  shall  satisfy  himself  as  to  the  quantity 
of  acceptable  material  available  in  such  locations,  and  the  State 
will  not  assume  any  responsibility  (other  than  that  provided  in  the 
following  paragraphs)  as  to  the  quantity  of  acceptable  material  at 
the  designated  locations. 


Designation  of  the  source  of  supply,  and  of  the  acceptability 
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of  the  material  therefrom,  does  not  extend  to  the  grading  of  the 
material  as  it  may  naturally  oome  from  the  crusher;  and  it  shall  be 
the  responsibility  of  the  contractor  to  adjust  his  crusher  and 
screens,  or  to  remove  certain  portions  of  the  material,  as  may  be 
necessary  to  furnish  gravel  surfacing  or  other  products  that  comply 
with  the  specifications,  including  the  grading  of  the  material.  No 
additional  compensation  will  be  allowed  for  such  adjustment  of  equip- 
ment or  for  the  rejection  of  waste.    It  is  understood  that  the  engi- 
neer may  order  procurement  of  material  from  any  portion  of  any  area 
designated  as  a  pit  or  quarry  site  and  nKiy  reject  portions  of  the 
deposit  as  unacceptable.    Where  ttie  source  of  material  is  furnished 
by  the  State,  all  s trippings,  waste,  rejects  or  other  by-products 
of  any  nature  shall  remain  the  property  of  the  State  and  shall  be 
stored  adjacent  to  the  plant  site  as  directed  by  the  engineer. 

If,  due  to  variations  in  quality,  or  for  other  reasons,  it 
should  be  desirable  to  exhaust  certain  of  the  specified  sources  of 
mterials  prior  to  the  exploitation  of  less  desirable  specified 
sources,  the  same  will  be  noted  in  the  special  provisions  and  plant 
set-ups  by  the  contractor  shall  be  made  in  the  order  noted. 

When,  in  the  opinion  of  the  engineer,  all  of  the  acceptable 
material  obtainable  at  all  of  the  designated  sources  has  been  ex- 
hausted, and  it  becomes  necessary  to  move  the  entire  plant  to  a 
previously  undesignated  location,  the  State  will  reimburse  the  con- 
tractor for  the  actual  cost  of  moving  and  erecting  his  plant  at  the 
new  source  of  supply  designated  by  the  engineer.    The  State  will 
reimburse  the  contractor  at  actual  cost  for  any  additional  expense 
in  connection  with  developing  the  new  source  of  material.    Ho  allow- 
ance will  be  made  for  moving  the  contractor's  plant  from  one  to 
another  of  the  designated  sources  or  ft*omone  location  to  another  at 
any  of  tJie  individual  sources  named,  nor  for  the  development  of  the 
same.    No  extension  of  time  will  be  allowed  for  loss  of  time  due  to 
moving  the  plant  from  one  source  of  supply  to  another,  except  when 
all  designated  sources  have  been  depleted  or  found  otherwise  unsat- 
isfactory. 

If  the  average  haul  on  surfacing  or  other  gravel  or  borrow  mate- 
rial is  increased  or  decreased  by  a  variation  in  the  quantity  ( 
available  from  each  of  the  designated  sources  or  by  a  change  in  the 
designated  sources  by  order  of  the  engineer,  an  adjustment  will  be 
made  ei-Wier  for  or  against  the  contractor,  as  the  case  may  be,  at 
the  rate  of  8  cents  per  tonnnile,  or  at  the  rate  of  12  cents  per 
mile-yard«    Such  adjustment,  based  on  the  determinations  of  the 
engineer,  shall  be  full  compensation  for  all  expense  the  contractor 
may  incxir  due  to  change  in  haul  from  that  shown  on  the  plana  or 
noted  in  the  special  provisions*    Provided,  however,  that  where 
there  is  an  item  for  overhaul  on  any  class  of  material,  that  price 
will  govern  with  respect  to  the  price  to  be  paid  for  any  additional 
overhaul  on  that  particular  material* 

Sites  from  which  material  has  been  removed  shall  be  left  in  a 
neat  and  presentable  condition  upon  completion  of  the  work,  and  all 
fences  removed  for  purposes  of  entry  shall  be  replaced  in  as  good 
condition  as  they  were  before  being  removed.    Development  of  deposits 
shall  be  as  designated  by  the  engineer  and  operations  shall  be  so 
carried  on  as  not  to  interfere  with,  or  increase  the  cost  of,  fubtire 
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operations  of  the  pit*    The  oontractor  shall  take  any  necessary 
measures  to  prevent  the  ©ntraac©  or  egress  of  cattle  from  fields 
across  which  the  haul  road  may  be  located. 

6.02  PLANT  INSPECTION.    If  the  Tolume,  progress  of  the  work,  and 
other  considerations  warrant,  the  engineer  may  undertake  the  inspec- 
tion of  materials  at  the  sources  of  supply©    Plant  inspection,  how- 
ever, will  not  be  undertaken  imtil  the  engineer  is  assured  of  the 
cooperation  and  assistance  of  both  the  contractor  and  the  material 
producer.    The  representative  of  the  Commission  shall  have  free  entry 
at  all  times  to  such  parts  of  the  plant  as  concern  the  manufacture 

or  production  of  the  materials  ordered,  and  the  material  producer 
shall  furnish  free  of  charge  all  reasonable  facilities  to  assist  in 
determining  whether  the  material  furnished  mats  with  the  require- 
ments of  the  specifications.    The  Commission  asaumes  no  obligation 
to  make  the  Inspection  of  materials  at  ihe  source  of  supply,  and  the 
responsibility  of  securing  satisfactory  materials  rests  entirely 
with  the  contractor. 

The  Commission  reserves  the  right  to  retest  all  materials  which 
have  been  tested  and  accepted  at  the  source  of  supply  after  the  same 
have  been  delivered,  and  to  reject  all  materials  which  when  retested 
do  not  meet  the  requirements  of  the  specifications. 

The  oontractor  shall  give  sufficient  notification  of  the  plac- 
ing of  orders  for  materials  to  permit  testing. 

6.03  SAMPLES  AND  TESTS.    Samples  as  prescribed  or  required  shall  be 
submitted  by  the  inspector,  oontractor  02:  producer  for  testing. 
Tests  shall  be  made  in  accordance  with  the  Tentative  Standard  Spec- 
ifications for  Methods  of  Sampling  and  Testing  as  adopted  by  the 
American  Association  of  State  Highway  Officials  insofar  as  covered 
therein.    Test  methods  which  are  not  covered  in  this  publication 
shall  conform  to  the  standard  specifications  of  the  American  Society 
for  Testing  Materials,  or  by  such  other  reco^i«ed  standard  methods 
as  may  be  specified  or  described  in  these  specifications  or  desig- 
nated by  the  engineer.    Ifilhere  reference  is  made  by  serial  dosigoatlon 
to  test  methods  or  specifications  of  either  the  American  Association 
of  State  Highway  Officials*  Standards  or  those  of  Mie  Americsm 
Society  for  Testing  Materials,  it  is  imder stood  that  the  latest  ap- 
proved method  or  specification  shall  apply. 

The  contractor  shall  afford  such  facilities  as  the  engineer 
may  require  for  collecting  and  forwarding  samples,  and  shall  not 
make  use  of  or  incorporate  in  -tiie  work  any  material  represented  by 
the  sauries  until  the  tests  have  been  made  and  the  materials  found 
to  be  acceptable  in  accordance  with  the  requirements  of  the  specifi- 
cations.   The  oon-bractor  shall  furnish  without  charge  all  samples 
required. 

When  required  by  the  engineer  or  requested  by  the  oontractor, 
representative  preliminary  samples  of  the  character  and  quantity 
prescribed  shall  be  submitted  for  examination  and  shall  be  tested 
in  accordance  with  the  methods  referred  to  herein.    The  acceptance 
of  a  preliminary  8aii^>le  shall  not  be  construed  as  acceptance  of 
materials  from  the  same  source  delivered  later,  unless  such  materials 
are  found  to  be  of  equal  or  of  better  quality  than  the  preliminary 
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sample.    Only  the  materials  actually  delivered  for  the  work  will  be 
considered  and  their  acceptance  or  rejection  will  be  based  solely 
on  the  results  of  the  tests  prescribed  in  these  specifications. 

6#Ol4.  STORAGE.  Materials  shall  be  stored  so  as  to  insure  the  pres- 
ervation of  their  quality  and  fitness  for  the  work.  Stored  materi- 
als shall  be  located  so  as  to  facilitate  prompt  inspection. 

That  portion  of  the  ri^t-of-way  not  required  for  public  travel 
may  be  used  for  storage  purposes  and  for  the  placing  of  the  contrac- 
tor's plant  and  equipment,  but  any  additional  space  required  shall 
be  provided  by  the  contractor  at  his  expense.    Where  more  than  one 
contractor  is  engaged  upon  work  on  the  same  project  or  section  of 
the  project,  or  upon  work  in  the  same  vicinity,  the  use  of  the  high- 
way right-of --way  for  storage  purposes,  for  placing  the  contractor's 
plants  and  equipment,  or  for  camp  purposes  shall  be  contingent  upon 
such  use  not  interfering  yiiih  the  construction  operations  of  other 
contractors,  and  if  ordered  by  the  engineer,  the  contractor  shall 
promptly  move  his  stored  materials,  plant,  equipment,  and  camp  to  a 
location  where  it  will  not  interfere  with  any  construction  operation. 

6.05    DEFECTIVE  MA.TERIALS.    Materials  not  conforming  to  requirements 
shall  be  rejected  and  removed  from  the  work,  and  shall  be  replaced 
by  acceptable  materials  and  in  an  acceptable  manner  by  the  contrac- 
tor and  at  his  expense.    The  engineer  may  remove  defective  materials 
and  charge  the  expense  thereof  against  the  contractor. 
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SECTION  7 

LEGAL  RELATIONS  AND  RESPONSIBILITY  TO  THE  PUBLIC 

7»01  LAWS  TO  BE  OBSERVED.    The  contractor  shall  at  all  times  observe 
and  comply  with  all  Federal  and  State  Lews^  and  local  by-laws, 
ordinances  and  regulations  in  any  manner  affecting  the  conduct  of 
the  work,  and  shall  indemnify  and  save  harmless  the  State  and  all  of 
its  officers,  agents,  and  servants  against  any  claim  or  liability 
arising  from  or  based  on  the  violation  of  any  such  laisr,  by-law, 
ordinance,  regulations,  order  or  decree,  whether  by  himself  or  his 
employees* 

In  carrying  out  work  within  or  adjacent  to  National  Forest, 
the  contractor  shall  comply  with  all  of  the  regulations  of  the  De- 
partment of  Agriculture  governing  the  protection  of  forests  and  the 
carrying  out  of  work  within  National  Forests,  and  shall  observe  all 
Federal  and  State  Sanitary  Laws  and  regulations  with  respect  to  the 
performance  of  work  in  forest  areas.    He  shall  keep  the  areas  in  sui 
orderly  condition,  dispose  of  all  refuse,  obtain  permits  for  the 
construction  and  mainteneuice  of  all  construction  camps,  stores, 
warehouses,  residences,  latrines,  cesspools,  septic  tanks  and  other 
structures  in  accordance  with  the  requirements  of  the  Forest  Super- 
visor* 

The  contractor  shall  take  all  reasonable  precaution  to  prevent 
and  suppress  forest  fires,  and  shall  reqtiire  his  employees  and  sub- 
contractors, both  independently  and  at  the  request  of  Forest  Officers, 
to  do  all  reasonably  within  their  power  to  prevent  and  suppress,  and 
to  assist  in  preventing  and  suppressing  forest  fires,  and  to  make 
every  possible  effort  to  notify  a  Forest  Officer  at  the  earliest 
possible  moment  of  the  location  and  extent  of  any  fire  seen  by  them 
and  to  extinguish  the  same  if  nearby  and  practicable* 

It  shall  b©  the  responsibility  of  the  contractor  to  prevent  thd 
escape  of  fires  set  in  the  course  of  construction  of  the  project, 
and  to  extinguish  such  as  may  escape,  without  expense  to  the  State 
of  Montana  and  the  United  States.    Strict  compliance  with  the  laws 
governing  burning  operations  during  the  designated  fire  season  will 
be  required  at  all  times* 

When  the  area  through  which  the  highway  is  being  constructed 
lies  within  the  jurisdiction  of  the  Forest  Service,  or  of  a  duly 
authorized  State  or  local  Fire  Protection  Agency,  for  the  purpose  of 
fighting  fires  in  the  vicinity  of  this  project  which  are  not  caused 
by  the  contractor,  the  contractor,  when  requested  by  the  Forest 
officer,  shall  place  his  employees  temporarily  at  the  disposal  of 
the  Forest  officer;  with  the  understanding,  however,  that  payment 
to  such  employees  for  such  services  will  be  made  by  the  United  States 
or  other  agency  concerned  at  not  less  than  the  current  rate  for 
such  services  established  by  the  Forest  Service  in  the  area  con- 
cerned, and  any  employees  furnished  will  be  relieved  from  fire 
fighting  as  soon  as  the  Forest  officer  In  charge  finds  that  i-fc  is 
practicable  to  en^loy  other  help  adequate  for  the  protection  of  the 
area.    If  the  Forest  officer  is  on  the  ground,  the  fighting  of  the 
fire  will  be  under  his  direction. 
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During  the  period  from  April  1st  to  November  15th  of  each  year, 
spark  arresters  satisfactory  to  the  Forest  Supervisor  in  charge  of 
the  area  concerned  shall  be  maintained  on  all  steam  and  gas  driven 
machinery  used  on  the  project  and  on  all  flues  at  construction  camps. 

The  contractor  shall  fully  repair  all  damage,  other  than 
ordinary  wear  and  tear,  to  roads  and  trails  and  any  other  improve- 
ments of  the  United  States  in  the  National  Forests  caused  by  the 
contractor's  equipment. 

7.02    PERMITS  AND  LICENSES.    The  contractor  shall  procure  all  per- 
mits and  licenses,  pay  all  charges  and  fees,  and  give  all  notices 
necessary  and  incidental  to  the  due  and  lawful  prosecution  of  the 
work,  except  that  nothing  herein  contained  shall  be  construed  as 
requiring  the  contractor  to  secure  right-of-way  for  the  road  proposed 
for  improvement. 

7.05    PATENTED  DEVICES,  MATERIALS  AND  PROCESSES.    The  Commission 
assumes  the  responsibility  of  defending  any  and  all  suits  brought 
for  the  infringement  of  any  patent  claimed  to  be  infringed  by  the 
design,  or  general  type  of  structure  provided  for  in  plans  furnished 
the  contractor  by  the  Commission,  and  to  hold  the  contractor  harm- 
less on  account  of  such  suits  or  claims  for  royalty. 

The  contractor  assumes  the  responsibility  of  defending  any  and 
all  suits  brought  for  the  infringement  of  any  patent  claimed  to  be 
infringed  in  any  method,  process,  material  or  machinery  which  he  may 
use  in  the  execution  of  the  work. 

The  contractor  must  assume  all  responsibility  for  plans  sub- 
mitted by  him  for  the  use  of  th©  engineer  and  shall  hold  the  Com- 
mission harmless  from  any  suits,  royalty  or  damages  on  account  of 
the  infringement  of  any  patents  by  said  plans. 

7.01;    RESTORATION  OF  SURFACES  OPENED  BY  PERMIT.    Any  individual, 
firm  or  corporation  wishing  to  make  an  opening  in  the  highway  must 
secure  a  permit  from  and  will  be  required  to  deposit  security  with 
the  Commission,  in  a  suitable  amount,  to  cover  the  cost  of  making 
necessary  repairs,  and  the  contractor  shall  not  allow  any  person  or 
persons  to  make  an  opening  unless  duly  authorized  by  the  engineer. 
Until  the  acceptance  of  the  work  performed  under  these  specifica- 
tions and  contract,  the  contractor  shall  make  all  necessary  repairs, 
within  the  time  indicated  in  writing  by  the  engineer,  and  in  an 
acceptable  manner,  at  any  point  or  points  in  ihe  roadway  where  any 
opening  has  been  made  by  authority  of  the  engineer.    Such  repair 
%vork  will  be  paid  for  as  "Extra  Work,"  as  indicated  in  these  spec- 
ifications and  said  work  shall  be  subject  to  the  same  conditions  as 
the  work  regularly  performed  under  this  contract. 

7.05    FEDERAL  PARTICIPATION.    The  attention  of  the  contractor  is 
directed  to  the  provisions  of  the  Federal  Highway  Act,  approved 
November  9,  1921  {U2  Statute  212),  and  amendments  thereto.    "S'Oaen  ihe 
United  States  Government  is  to  pay  a  portion  of  the  cost  of  con- 
struction, the  above  Act  of  Congress  provides  that  the  construction 
work  in  each  State  shall  be  done  in  accordance  with  its  laws  and 
under  the  direct  supervision  of  the  Commission,  subject  to  the  in- 
spection and  approval  of  the  proper  Federal  authority  and  in 
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accordance  with  the  rules  and  regulations  mde  pursuant  thereto* 
The  construction  work,  therefore,  will  be  subject  to  8i»h  inspection 
by  the  properly  authorized  officer  of  the  United  States,  or  his 
agents,  as  may  be  necessary  to  meet  the  above  requirements  but  such 
inspection  will  in  no  sense  make  the  Federal  Government  a  party  to 
this  contract  and  will  in  no  way  interfere  with  the  ri^ts  of  either 
party  hereunder,  nor  will  it  subject  the  contractor  to  compliance 
with  the  Federal  Laws  relative  to  labor,  ©tco,  on  Government  con- 
tracts. 

7«06    SANITARY  PROVISIONS.    The  contractor  shall  provide  and  main- 
tain in  a  neat  and  sanitary  condition  such  accommodations  for  the 
use  of  his  employees  as  may  be  necessary  to  comply  with  the  require- 
ments and  regulations  of  the  State  Board  of  Health  or  of  other  bodies 
or  tribunals  having  competent  jurisdiction.    He  shall  commit  ncr 
public  nuisance. 

7*07    PUBLIC  CONVENIENCE  AND  SAFETY.    The  contractor  shall  at  all 
times  so  conduct  his  work  as  to  insure  in  the  greatest  possible 
degree  the  uninterrupted  convenience  and  safety  of  the  traffic  and 
the  public  in  the  vicinity  of  the  work.    No  road  shall  be  closed  to 
the  public  except  by  the  express  permission  of  the  engineer.  For 
additional  instructions  refer  to  the  article  on  "Construction  and 
Maintenance  of  Detours,"  Article  i;.05« 

7.08  BARRICADES,  DANGER,  WARNING  AND  DETOUR  SK^JS.    The  contractor 
shall  provide,  erect  and  maintain  all  necessary  barricades,  suitable 
and  sufficient  red  lights,  warning  and  danger  signals  and  signs, 
provide  a  sufficient  number  of  watchmen  and  take  all  necessary 
precautions  for  tiie  protection  of  the  work  and  safely  of  the  public* 
The  contractor  shall  provide,  srect  and  maintain  acceptable  and 
adequate  detour  signs  at  all  closures  and  along  the  detour  routes. 
All  barricades  smd  obstructions  shall  be  illuminated  at  night,  and 
all  lights  shall  be  kept  burning  from  sunset  until  sunrise.  All 
barricades  and  si^s  used  by  the  contractor  shall  conform  to  the 
standard  design  attached  to  the  plans  and  payment  for  all  such  ser- 
vices and  materials  shall  be  considered  as  included  in  the  other  pay 
items  of  the  contract* 

7.09  USE  OF  EXPLOSIVSSe    In  the  use  and  storage  of  explosives,  the 
contractor  shall  use  every  precaution  to  prevent  injury  to  persons 
and  damage  to  property*    Secure  storage  places  shall  be  provided 
ahd  all  such  places  shall  be  clearly  marked  with  warning  signs* 
Only  persons  experienced  in  the  handling  of  explosives  shall  be  al- 
Icnped  to  use  them  on  the  work,  and  no  shot  shall  be  fired  until 
warning  has  been  sounded  and  all  persons  within  a  radius  of  danger 
removed*    Whenever  directed  "by  the  engineer,  the  number  or  intensity 
of  charges  shall  be  reduced* 

In  the  handling  and  storage  of  explosives,  the  contractor  must 
comply  with  all  Federal,  State  and  local  laws  and  the  State  will  in 
no  way  be  responsible  for  any  non-oompliance  therewith  or  for  damages 
to  property  or  inj\ary  to  persons  resulting  from  accidental  or  pre- 
xnature  explosions  or  from  any  damage  attributable  to  the  use  of  such 
explosives* 


2h 


7.10  PRESERVATION  MD  RESTORAT  CON  OF  PROPERTY,  TREES,  MOrOMENTS, 
ETC,    The  contractor  shall  be  responsible  for  the  proper  preserva- 
tion of  all  public  and  private  property,  monuments,  etc.,  along 
and  adjacent  to  the  roadway.    He  shall  use  suitable  precautions 

to  prevent  damage  to  pipes,  conduits  and  other  underground  struc- 
tures, and  shall  protect  from  disturbance  or  damage  all  land  monu- 
ments and  property  marks  until  an  authorized  agent  has  witnessed 
or  otherwise  referenced  their  location  and  he  shall  not  remove 
them  until  directed.    The  contractor  shall  not  wilfully  or  mali- 
ciously injure  or  destroy  shade  trees  or  shrubs  and  he  shall  not 
remove  or  cut  them  without  proper  authority. 

The  contractor  shall  be  solely  responsible  for  any  trespass 
upon  adjacent  property  or  injury  thereto,  resulting  from  or  in 
connection  with  his  operations.    He  shall  be  liable  for  any  claims 
that  may  be  made  on  account  of  the  falling  of  trees  or  the  deposit 
of  debris  of  any  kind  upon  private  property. 

The  contractor  shall  restore^  replace,  or  otherwise  nake  good 
the  loss  or  damage  to  the  above  described  property,  or  upon  notice 
the  engineer  my  cause  such  restoration,  replacement  or  indemnifi- 
cation, and  charge  same  against  moneys  due  or  to  become  due  the 
contractor. 

7.11  RESPONSIBILITY  FOR  DAmOE  CLAIMS.    The  contractor  shall  save 
and  keep  harmless  the  State  of  Ifontana  and  any  county,  city  or  town 
thereof  against  and  from  all  losses  to  it  from  any  cause  whatever 
growing  out  of  the  prosecution  of  the  work*    The  engineer  may  re- 
tain from  moneys  due,  or  to  become  due,  the  contractor,  a  suffi- 
cient amount  to  insure  the  enforcement  of  this  provision. 

The  contractor  shall  carry  public  liability  and  property  dam- 
age insurance  to  indemnify  the  public  for  injuries  or  damages  sus- 
tained by  reason  of  the  carrying  on  of  the  work.    The  public  liabil 
ity  insurance  shall  be  in  the  amount  of  at  least  #10,000  for  one 
person  and  a  total  of  |20,000  for  one  accident.    The  property  dam- 
age shall  be  in  the  amount  of  at  least  $1,000  for  one  accident  and 
$10,000  in  the  aggregate.    No  payment  will  be  made  on  the  account 
of  a  contract  until  the  contractor  has  submitted  adequate  evidence 
to  the  Commission  that  he  h^s  taken  out  this  insurance*  Provided, 
however,  that  on  contracts  for  railroad  grade  separation  structures 
the  contractor  shall  furnish  insurance  in  the  amount  and  kind  as 
set  forth  in  paragraph  7»l6. 

7.12  OPENING  OF  SECTION  OF  HIGHLY  TO  TRAFFIC.    Whenever,  in  the 
opinion  of  the  engineer,  any  roadway,  or  portion  ttiereof,  is  in 
acceptable  condition  for  travel,  and  is  required  for  the  conven- 
ience of  the  public,  it  may  be  opened  to  traffic  as  directed,  and 
such  opening  shall  not  be  held  to  be  in  any  way  an  acceptance  of 
the  roadway,  or  any  part  of  it,  or  as  a  waiver  of  any  of  the  pro- 
visions of  these  specifications  and  contract.    Necessary  repairs 
or  renewals  made  on  any  such  section  of  the  roadways  so  opened, 
due  to  defective  materials  or  work,  or  to  cause  other  than  ordinary 
wear  and  tear,  pending  completion  and  acceptance  of  the  roadway, 
shall  come  under  the  provisions  of  the  article  next  hereunder. 
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If  auch  roadTray  or  portion  thereof  ahall  have  been  finished 
previously  in  a  manner  acceptable  to  the  engineer »  the  contractor 
shall  be  relieved  of  the  aaintenatioe  thereof;  but  if  it  has  not 
been  previously  so  finished,  it  shall  be  laaintained  in  a  service- 
able oondition  by  the  contraotor  at  his  own  expense,  until  such 
time  as  it  is  finished  in  an  acceptable  mnn@r» 

The  acceptance  of  any  portion  or  portions  of  the  roadway 
prior  to  the  acceptance  of  the  work  as  a  whole  shall  be  understood 
to  be  an  acceptance  only  insofar  as  it  relieves  the  eontractor  of 
the  maintenance  of  suoh  portion  or  portions.    It  will  not  entitle 
him  to  payment  of  any  part  of  the  retained  percentages  and  it  will 
not  relieve  him  from  responsibility  for  defective  worfemnahip  or 
materials » 

In  the  case  of  a  contract  for  the  placing  of  a  surface  course 
or  courses  upon  a  grade  previously  constructed  under  a  separate 
contract,  the  contractor  shall  be  required  to  maintain  the  siib- 
grade  ahead  of  other  operations  covering  the  preparation  of  the 
9ubgrad#» 

7.13    CONTRACTOR'S  RS8P0NSIBILITY  FOR  m)RK*    (a)    Until  its  aoeep- 
tanoo  by  the  engineer,  the  improvement  shall  be  under  the  car® 
and  charge  of  the  contractor,  and  he  shall  be  responsible  for  and 
ghs.ll  repair  and  make  good  ai^  injury  or  damage  to  the  improve-* 
ment  or  to  any  part  thereof  from  any  cause  whatao^veri  except 
that  the  contractor  will  not  b©  held  responsible  for  injury  sr 
dabiftg©  to  the  improvement  or  any  part  thereof  when^  in  the  opin^ 
ion  of  the  engineer,  auch  dasmge  is  not  the  result  of  careless, 
negligent  or  dilatory  work  on  the  part  of  the  contractor,  btit  is 
the  result  of  unforseen  natural  causes  beyond  the  control  of  the 
contraotor,  @uch  &s  violent  storms,  cloudbursts  and  floods •  The 
judgment  of  the  engineer  in  this  matter  shall  hm  final,  and  bind- 
ing upon  both  parties  to  the  contract.    Mien  a  contractor  has^ 
through  dilatory  methods  and  other  causes  within  his  control,  e«« 
oeeded  his  contract  time  unjustif  iabl^f,  and  has  therefc»*e  been 
denied  an  extension  of  his  contract  tin®,  the  saving  clause  in 
the  next  preceding  sentence  shall  not  apply,  but  he  shall  be 
responsible  for  all  damage  of  every  natures 

(b)    The  above  saving  clause  shall  not  apply  to  bridge  eon- 
tracts.    The  contractor  in  submitting  proposals  for  suoh  work 
must  be  governed  by  his  own  judgment  as  to  probable  weather  and 
stream  conditions  and  the  actual  resulting  conditions  id  11  net-er 
be  considered  as  unforseen,  but  any  loss  of  damage  of  uny  nature 
prior  to  acceptance  of  the  iitproirement  by  the  engineer  shall  b«i 
the  responsibility  of  the  eontraetor* 

Jtik        ^IVSK  or  ISQAL  RIGHT.    The  Co»roission  or  the  engineer 
shAll  not  be  p*eoluded  or  estopped  by  any  measurements,  estimate 
or  certificate,  saade  or  given  by  them,  or  by  amy  agent    or  9m^ 
ployee  of  the  Commission,  under  any  provision,  or  pro-risions,  ef 
the  contract,  at  any  time,  either  before  or  after  the  completion 
and  acceptance  of  the  work  and  payment  therefor  pursuant  to  any 
measur^ient,  estimate  or  certificate,  from  showing  the  true  and 
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correct  amount  and  character  of  the  work  performed  and  materials 
furnished  by  the  contractor,  or*  from  showing,  at  any  time,  that 
any  such  measurement,  estimate,  or  certificate  is  untrue  or  incor-^ 
rectly  made  in  any  particular,  or  that  the  work  or  materials,  or 
any  part  thereof  do  not  conform  in  fact  to  specifications  and  con- 
tract, and  the  Commission  shall  have  the  right  to  reject  the  whole 
or  any  part  of  the  aforesaid  work  or  materials,  should  the  said 
measurement,  estimates,  certificate  or  payment  be  found,  or  be 
known  to  be,  inconsistent  with  the  terms  of  the  contract,  or  other- 
wise improperly  given,  and  the  Cbmmission  shall  not  be  precluded 
and  estopped,  notwithstanding  any  such  measurement,  estimate,  cer- 
tificate and  payment  in  accordance  therewith,  from  demanding  and 
recovering  from  the  contractor  and  his  surety  such  damage  as  it 
may  sustain  by  reason  of  his  failure  to  comply  with  the  terms  of 
the  specifications  and  contract.    Neither  acceptance  by  the  Com- 
mission, the  engineer  or  any  agent  or  eoiployee  of  the  Commission, 
nor  any  certificate  by  the  Commission  for  payment  of  money,  nor 
any  payment    for,  nor  acceptance  of  the  whole  or  any  part  of  the 
work  by  the  Commission  or  engineer,  nor  any  extension  of  time  nor 
amy  possession  taken  by  the  Corandssion  or  its  employees,  shall  op- 
erate as  a  waiver  of  any  portion  of  the  contract  or  of  any  power- 
herein  reserved  by  the  Commission,  or  any  right  to  damages  herein 
provided,  nor  shall  any  waiver  of  any  breach  of  the  contract  be 
held  to  be  a  waiver  of  any  other  or  subsequent  breach. 

7.15  FAHILIARITY  WITH  UWS,  ETC.    The  contractor  is  assumed  to 
have  made  himself  faMliar  with  all  Federal  and  State  laVs  and  lo- 
cal bylaws,  ordinances  and  regulations  which  in  any  manner  affect 
the  work  or  those  engaged  or  employed  in  the  work  and  no  plea  of 
misunderstanding  will  be  considered  on  account  of  his  ignorance 
"tiiereof.    If  the  bidder  or  contractor  shall  discover  any  provision 
in  the  plans,  specifications  or  contract  which  is  contrary  to  or 
inconsistent  with  any  such  law,  bylaw,  ordinance  or  regulations, 
he  shall  forthwith  report  it  to  the  Commission  in  writing. 

•  The  contractor's  attention  is  directed  particularly  to  the 
provisions  and  requirements  of  the  Workmen's  Compensation  Act, 
being  Chapter  256  of  the  Political  Codes,  Revised  Codas  of  Montana 
and  aJnoadments  thereof  5  also  to  the  statutes  regulating  the  hours 
of  employment  on  public  work. 

In  the  performance  of  all  work  xinder  these  contracts,  the 
contractor  shsfll  give  such  preference  to.  honorably  discharged  sol- 
diers and  sailors  of  the  United  States  and  to  disabled  civilians 
recommended  by  ths  State  Rehabilitation  Bureau  as  is  provided  for 
in  Section  5^53       "t^®  Revised  Codes  of  Montana,  1935#  amended 
by  Chapter  66  of  the  Lews  of  1937*  and  by  Chapter  160,  Session 
Laws  of  19^3 • 

7.16  RESPONSIBILITY  CF  CONTRACTOR  FOR  DAMA(S  TO  RAILmYS  AND  LIKE 
PROHIRTIES.    At  points  where  the  Contractor's  operations  are  ad- 
jacent to  properties  of  railway,  telegraph,  telephone  and  power 
companies,  or  are  adjacent  to  other  property,  damage  to  which  might 
result  in  very  considerable  expense,  loss  or  inconvenience,  work 
shall  not  be  commenced  until  all  arrangements  necessary  for  the  pro- 
tection thereof  have  been  made. 
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The  Contractor  shall  be  solely  and  directly  responsible  to 
the  owners  and  operators  of  such  properties  for  any  daanage,  in- 
jury, expense,  ioss,  incon-^enienoe  or  delay,  or  for  any  suits, 
actions,  or  claims  of  any  character  brought  on  account  of  any  in- 
juries or  damages  which  may  result  from  the  carrying  out  of  the 
work  to  be  done  under  this  contract,  and,  if  required  by  the  Com- 
mission, he  shall  give  bond  or  furnish  Protective  Public  Liability 
and  Property  Damage  Insurance  in  an  amount  specified  by  the  Com- 
mission, to  each  corporation,  company,  partnership,  or  individual 
owning  or  operating  any  of  the  properties  affected,  in  gujarantee 
of  this  responsibility* 

Unless  otherwise  provided  for  in  the  special  provisions,  he 
shall,  on  contracts  including  railroad  grade  separation  projects 
involving  work  within  railroad  right  of  "way,  give  bond  or  carry 
insursmce  of  the  following  kinds  and  amounts s 

(a)  Contractors*  Public  Liability  and  Property  Daaaage  Li- 
ability Insurances 

The  contractor  shall  firnish  evidence  to  the  Highway  De- 
partment that,  with  respect  to  the  operations  he  performs,  he 
carries  regular  Contractors*  Public  Liability  Insurance  providing 
for  a  limit  of  not  less  than  |25^000,00  for  all  damages  arising 
out  of  bodily  injiaries  to  or  death  of  one  person,  and  subject  to 
that  limit  for  each  person;  a  total  limit  of  150,000.00  for  all 
damages  arising  out  of  bodily  injisries  to  or  death  of  two  or  more 
persons  in  any  one  accident,  and  regular  Contractors*  Property 
Damage  Liability  Insurance  providing  for  a  limit  of  not  less  than 
125,000.00  for  all  damages  arising  out  of  injury  to  or  destruc- 
tion of  property  in  any  one  accident  and,  subject  to  that  limit 
per  accident,  a  total  (or  aggregate)  limit  of  |50,000»00  for  all 
damages  arising  out  of  injury  to  or  destruction  of  property  dur- 
ing the  policy  period. 

If  any  part  of  the  work  is  sublet,  similar  insurance  shall 
be  provided  by  or  in  behalf  of  the  sub-contractors  to  cover  their 
operations. 

(b)  Contractors*  Protective  Liability  and  Property  Damage 
Liability  Insurance. 

The  contractor  shall  furnish  evidence  to  the  Highway  Depart- 
ment, that,  with  respect  to  the  operations  performed  for  him  by 
sub-contractors,  he  carries  in  his  own  behalf  regular  Contractors* 
Protective  Public  Liability  Insurance  providing  for  a  limit  of 
not  less  than  $25,000.00  for  all  damages  arising  out  of  bodily 
injuries  to  or  death  of  one  person,  and,  subject  to  that  limit 
for  each  personj  total  limit  of  150,000.00  for  all  damages  arising 
out  of  bodily  injuries  to  or  death  of  two  or  more  persons  in  any 
one  accident,  and  regular  Contractors*  Protective  Property  Dam- 
age Liability  Insurance  providing  for  a  limit  of  not  less  ikikn 
125,000.00  for  all  damages  arising  out  of  injtury  to  or  destruc- 
tion of  property  in  any  one  accident,  and,  subject  to  that  limit 
per  accident,  total  (or  aggregate)  limit  of  $50»000.00  for  all 
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damages  arising  out  of  injury  to  or  destruction  of  property  during 
the  policy  period* 

(c)    Railroads^  Protective  Public  Liability  and  Property  Dam- 
age Liability  Insiirance. 

In  addition  to  the  above,  he  shall  fxirnish  evidence  to  the 
Highmy  Department  that,  with  respect  to  the  operations  he  or  any 
of  his  subcontractors  perform,  he  has  provided  for,  and  in  behalf 
of  the  Railway  Company,  regular  Protective  Public  Liability  Insxir- 
ance  providing  for  a  limit  of  not  less  than  125,000^00  for  all  dam- 
ages arising  out  of  bodily  injuries  to  or  death  of  one  person,  and 
subject  to  that  limit  for  each  personi  total  limit  of  $50, 000, 00 
for  all  damages  arising  out  pf  bodily  injuries  to  or  death  of  two 
or  more  persons  in  any  one  accident^  and  regular  Protective  Proper- 
ty Damage  Liability  Insurance  providing  for  a  limit  of  not  less 
than  #25, 000. 00  for  all  damages  arising  out  of  injury  to  or  destruc- 
tion of  property  in  any  one  accident,  and  subject  to  that  limit  per 
accideatj  total  (or  aggregate)  limit  of  150,000,00  for  all  damages 
arising  out  of  injury  to  or  destruction  of  property  during  the 
policy  period* 

l^ere  the  amounts  of  insurance  specified  herein  are  carried 
by  the  contractor,  furnishing  of  the  Public  Liability  and  Property 
Damage  specified  in  the  second  paragraph  of  Section  7«11  will  not 
be  required. 

If  the  Construction  work  on  portions  of  the  right  of  r-^y  se- 
cured by  easement  from  the  railroad  company  is  in  such  close  prox- 
imity to  railway  tracks  that  the  railway  company  deems  it  necessary 
to  provide  flagmen  or  other  means  of  protection  for  their  traffic, 
all  such  expense  shall  be  repaid  to  the  railway  company  by  the  Con- 
tractor or  deducted  from  any  compensation  due  or  to  become  due  the 
Contractor*    Likewise  the  cost  of  cabling    telephone  or  telegraph 
wires  or  other  expense  incurred  in  protecting  such  wires  shall  be 
repaid  by  the  Contractor. 

7.17  RIGHT  OF  lAY.    All  right  of  way  for  the  roadway  shall  be  pro- 
vided by  the  Commission  without  cost  to  the  contractor.    All  right 
of  way  may  not  have  been  obtained  at  the  time  when  the  bids  are 
opened,  and  the  contract  lot,  and  in  that  case  the  award  will  be 
made  conditional  upon  the  contractor  not  beginning  work  on  sections 
where  the  right  of  way  has  not  been  secured  until  that  right  of  way 
has  been  obtained  and  the  contractor  is  authorized  to  enter  upon 
those  sections.     The  submission  of  a  bid  will  be  construed  as  an 
acceptance  of  this  condition  by  the  bidder,  and  no  claim  for  dam- 
age or  loss  of  anticipated  profits  on  account  of  unavoidable  delay 
in  securing  right  of  way  will  be  considered  by  the  commission.  If 
the  contract  is  materially  delayed  because  of  right  of  way  diffi- 
culties, due  consideration  will  be  given  by  the  Commission  in  ex- 
tending the  contract  time  to  make  proper  allowance  therefor. 

7.18  GA.SOLIlfE  T/UC  REFUNDS.    It  is  understood  and  agreed  that  the 
unit  prices  bid  by  the  contractor  include  the  state  tax  on  all 
gasoline  used  in  the  performance  of  the  work,  including  that  used 
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in  the  operation  of  stationacy  gas  engines  and  for  all  other  uses, 
as  -well  as  that  used  in  motor  vehicles;  and  it  is  further  agreed 
that  if  any  refund  of  said  tax  is  received  by  the  contractor  or 
by  his  subcontractors  or  employees,  the  amount  thereof  shall  be 
credited  to  the  State  Highway  Commission  on  acco\mts  due  to  the 
contractor  under  this  contract,  or  shall  be  paid  to  the  State  High- 
way Commission  by  the  contractor,  in  cash  or  by  certified  check. 
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SECTION  8 

PROSECUTION  AND  PROGRESS 

8.01    ASSICaJING  OR  SUBLETTING  OF  CONTRACT,    (a)    Aasigimeat  of  Con- 
tract*   The  contractor  shall  not  assign^  tranafar,  oonray  or  other- 
wise dispose  of  his  right,  title  or  interest  therein  to  any  ol^er 
person,  firm  or  corporation  without  the  written  consent  of  the 
Commission* 

The  Coiaisdssion  will  not  reeo^ise  nor  accept  aa  advance  ''blan- 
ket** assignment  by  the  contractor  to  any  bank  or  other  third  party 
under  the  provisions  of  which  all  paya^nts  d«e  or  to  become  due  the 
contractor  are  proposed  to  b@  paid  direct  to  sush  third  party  rather 
than  to  the  contractor*    Th®  Goismisgion  will  recognize  a  request  by 
the  contractor  to  deposit  payments  to  his  credit  in  any  stipulated 
bank*  , 

(b)    Subletting*    The  contra© tor  shall  perform  with  his  own 
organization  and  isrith  th©  assistance  of  workmen  under  his  iaaaediate 
superintendence,  work  of  a  "^nalue  not  less  thaia  80  per  oent  of  the 
fialue  of  all  work  embraced  in  th©  contract  ©^olusire  of  items  not 
ooHBsonly  found  in  contracts  for  similar  work^  or  which  require 
highly  specialized  ksowledg®^  ©raf tsamnship,  and/or  equips^nt  not 
ordinarily  available  in  the  organisations  of  contractors  performing 
work  of  th@  character  ©mbrased  in  the  contract*    Th®  unit  prices 
bid  shall  be  used  in  d@terid.aing  th©  ^lue  of  the  work  subcontracted 
regardless  of  mij  price  agreei^nt  b©tf?e©n  th©  oontractor  and  sub- 
soatr actor* 

If  any  bidder  shall  state  in  his  proposal  ^e  particular  item 
or  items  of  work  which  he  proposes  to  sublet  and  ^hall  name  therein 
the  subcontractor  to  ithom  h©  proposes  to  sublet  auoh  work  in  the 
event  of  an  award  to  him,  such  item  or  items  of  work  my  be  performed 
by  such  subcontractor  notwithstanding  the  80  per  o©at  limitation 
above  mentioned,  provided  that  the  subcontractor  named  in  the  pro- 
posal is  a  contractor  of  recognised  standing,  has  a  record  of 
satisfactory  performance,  and  the  work  proposed  to  b®  sublet  does 
not  constitute  a  major  portion  ©f  the  work  embraced  in  the  ooa- 
tract.    Any  bidder  isho  shall  nam®  a  subcontractor  in  his  proposal 
shall  attach  thereto  a  certificate  that  the  use  of  the  name  of  such 
auboontraotor  was  with  hia  knowledge  and  consent*    Any  subcontractor 
so  named  in  any  bid  may  be  required  to  submit  questionnaires  to 
establish  his  experience  and  financial  ability*    The  naming  of  a 
subcontractor  in  any  such  proposal  will  not  lasur©  approval  of  the 
proposed  subletting  of  work  to  him,  and  in  th©  event  of  disapproval 
of  such  subletting,  th©  contractor  shall  perform  such  item  or  items 
of  work  with  his  own  organization,  in  full  eoE^liaaoe  with  all 
applicable  terms  of  his  contract* 

No  portion  of  the  contract  shall  be  sublet,  assigned  or  other- 
wise disposed  of  except  with  the  written  consent  of  the  State  High- 
way Comnission  or  its  authorized  representative.    Requests  for 
permisaion  to  aublet>  assign  or  otherwise  dispose  of  any  portion  of 
'iie     ntract  shall  be  in  witing  ^nd  acc*,mpanied  by  the  consent  of 
surety  and  by  a  showing  that  the  organization  which  ^±11  perform 
the  work  is  particularly  experienced  and  equipped  for  such  work* 
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Saoh  and  erery  suboontraot  shall  be  in  writing  and  shall  pro- 
ride  that  the  work  be  performed  in  aocordanoe  with  all  the  provi- 
sions of  the  agreement  or  eontraot  obligating  the  general  contraotor. 
Certified  copies  of  all  suboontraots  shall  be  furnished  to  the 
Commission  for  approval  before  execution  by  the  parties  to  such  sub- 
contract and  a  copy  of  such  approved  subcontract  shall  be  filed  with 
the  Commission  after  execution       the  parties  thereto* 

Witten  consent  to  sublet,  assiga  or  otherwise  dispose  of  any 
portion  of  the  contract  shall  not  be  consferued  to  reliere  the  con- 
"ta'aotor  of  any  responsibility  for  the  fulfillment  of  the  contract. 
All  subcontractors  shall  be  considered  ihe  agents  ©f  the  contractor 
and  the  latter  shall  be  responsible  for  all  work  and  is&terial  fur- 
nished and  any  indebtedness  incurred  by  8u©h  agent*    If  any  subcon- 
tractor fails  tp  perform  his  work  in  a  satisfactory  mfifflner,  his 
subcontract  may  be  terminated  by  the  State  Ei^way  Engineer* 

8.02    PROSECUTION  OF  WORK*    The  contractor  shall  begin  the  work  to 
be  performed  under  this  contract  within  10  days  after  the  execution 
of  the  contract  therefor,  exoept  as  herein  provided.    The  work  shall 
be  conducted  in  such  a  manner  and  with  sufficient  materials,  equip- 
ment and  labor  as  will  insure  its  completion  within  the  time  set 
forth  in  the  contract*    If  ihe  contract  be  awarded  at  such  season 
of  the  year  as  to  make  starting  of  work  impracticable  or  impoailbleg 
work  shall  be  started  within  10  days  of  receipt  of  written  notice 
from  the  engineer  stating  that  conditions  are  sueh  as  to  permit 
starting  of  operations*    Should  Ifce  prosecution  of  work  for  any 
reason  be  discontinued  by  the  contractor,  with  the  consent  of  the 
engineer,  he  shall  notify  the  engineer  at  least      hours  before  again 
resuming  operations* 

The  contractor  shall  notify  the  engineer,  in  writing  5  days  in 
advance  of  the  date  he  expects  to  start  work  and  when  he  expects  to 
begin  important  features  of  construction* 

The  place  of  starting  work  will  be  determined  and  designated 
by  the  engineer,  and  work  will  be  progressively  prosecuted  at  points 
as  ordered  by  him* 

Work  during  other  than  daylight  hours  on  any  class  of  work  will 
not  be  permitted  without  the  written  consent  of  the  engineer*  Per- 
mission to  perform  night  work  may  be  rescinded  by  "Qie  engineer  at 
any  time  when,  in  his  opinion,  satisfactory  results  are  not  being 
obtained* 

8*03    LIMITATIONS  OP  OPERATIONS*    The  contractor  shall  not  open  up 
additional  work  to  the  prejudice  or  delay  of  work  already  started, 
nor  shall  he  inconvenience  traffic  more  than  is  necessary  as  deter- 
mined by  the  engineer*    At  no  time  during  the  prosecution  of  the 
work  shall  more  than  2  miles  of  roadway  be  under  construction  or  ob- 
structed to  traffic  without  permission  by  the  engineer*    The  final 
shaping  of  roadway  ditches  and  borrow  pits,  the  final  finishing  of 
earth  graded  roads  and  the  fine  grading  of  sub-grade  and  shoulders 
shall  follow  the  rough  grading  as  closely  as  possible*    If  forward 
grading  operations  are  unduly  extended  beyond  finishing  operations. 
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they  shall  be  suspended  until  all  feasible  finishing  operations 
have  been  completed.    Unless  written  permission  is  obtained  from 
the  engineer,  placing  of  any  surface  course  will  not  be  permitted 
unless  the  contractor  shall  have  at  least  1  mile  of  completely 
finished  grade  in  advance  of  the  placing  of  such  surface  co\irse« 

The  contractor  shall  begin  work  at  such  points  as  the  engineer 
may  direct  and  shall  thereafter  prosecute  the  work  at  such  points 
and  in  such  order  as  may  be  prescribed  from  time  to  time  by  the 
engineer* 

8.014.    CHARACTER  OF  TORKMEN  AND  BQUIPME2IT,    The  contractor  shall 
employ  such  superintendents,  foremen  and  workmen  as  are  careful  and 
competent,  and  the  engineer  may  demand  Hie  dismissal  of  any  person 
or  persons  employed  by  the  contractor  in,  about  or  upon  the  work, 
who  shall  misconduct  himself  or  be  incompetent  or  negligent  in  the 
due  and  proper  perfommioe  of  his  or  their  duties,  or  who  neglects 
or  refuses  to  comply  wi-tti  the  directions  given j  and  such  person  or 
persons  shall  not  be  employed  again  thereon  without  the  written 
consent  of  the  engineer*    The  contractor  shall  furnish  such  adequate 
and  proper  equipment  as  is  necessary  for  the  proper  prosecution  of 
the  work  as  specified. 

When  the  work  under  the  contract  is  to  be  paid  for  in  whole  or 
in  part  with  funds  granted  or  allotted  to  the  State  from  the  United 
States  Government,  no  rental  or  depreciation  will  be  allowed  for  any 
publicly  owned  equipment  that  may  be  used  by  the  contractor  in  the 
performance  of  work  done  on  a  force  account  basis. 

8*05    TEMPORARY  SUSPENSION  OF  WORK.    The  engineer  shall  have  the 
au-^ority  to  suspend  the  work,  wholly  or  in  part,  for  such  period 
or  periods  as  he  may  deem  necessary,  due  to  unsuitable  weather  or 
to  such  other  conditions  as  are  considered  unfavorable  for  the 
suitable  prosecution  or  protection  of  the  work,  or  for  such  time  as 
is  necessary  on  account  of  failure  on  the  part  of  the  contractor  to 
carry  out  orders  given  or  to  perform  any  or  ail  provisions  of  the 
contract.    If  it  should  become  necessary  to  suspend  work  for  an 
indefinite  period,  the  contractor  shall  store  all  materials  in  such 
manner  that  they  will  not  obstruct  or  impede  the  traveling  public 
unnecesseurily  nor  become  damaged  in  ajiy  way,  and  he  shall  take 
every  precaution  to  prevent  damage  or  deterioration  of  the  work 
performed,  provide  suitable  drainage  of  the  roadway  by  opening 
ditches,  shoulder  drains,  etc.    The  oontraotor  shall  not  suspend 
the  work  without  authority. 

8.06   DETERMINATION  AND  EXTENSION  OP  CONTRACT  TIME  FOR  COMPLETION. 
The  date  for  completion  will  be  determined  by  the  engineer  before 
proposals  are  called  for,  and  will  be  specified  in  the  proposal 
form  and  contract. 

The  contractor  shall  complete  the  work  within  the  time  limit 
specified,  and  elapsed  tim^  will  be  computed  in  calendar  days. 
Requests  for  extension  of  contract  time  will  be  granted  by  the 
Commission  only  when  it  is  clearly  shown  that,  by  a  reasonable  and 
possible  increase  in  force  and  equipment,  the  contractor  cannot 
complete  the  work  within  the  time  agreed  upon.    In  planning  his 
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organisfttion,  the  contractor  must  make  allowance  for  lost  time  due 
to  unfavorable  weather  and  other  conditions  and  must  provide  such 
force  of  men  and  equipment  as  may  reasonably  be  expected  to  com- 
plete the  work  within  the  time  specif iede 

If  satisfactory  completion  of  the  coiiatraot  shall  require  extra 
or  additional  work  the  time  allowed  for  performance  shall  be  in- 
creased in  the  same  ratio  that  the  total  cost  of  the  extra  or  addi- 
tional work  shall  bear  to  the  total  eost  in  th®  Bid  Schedule. 

if  the  contractor  finds  it  ia^ossible  to  complete  the  work  on 
or  before  the  ^iim  for  completion  specified  ia  the  contract,  he  nay, 
not  less  than  10  days  prior  to  said  dat@j>  mk®  writtea  request  to 
the  Commission  for  an  extension  of  time  for  eoH^letion*    He  shall 
set  forth  fully  therein  the  reasons  which  he  believes  justify  th© 
granting  of  his  request.    If  the  Commission  finds  that  the  work  was 
delayed  because  of  conditions  beyond  the  control  of  the  contractor, 
tfeey  may  grant  an  extension  of  time  for  completion  as  appears  reason- 
able and  proper* 

The  contractor  shall  not  be  assessed  with  liquidated  damages 
nor  the  cost  of  engineering  and  inspection  dxsring  any  delay  beyond 
the  contract  completion  date  caused  by  delay  in  awarding  the  contract ^ 
by  inability  to  secure  sufficient  labor,  by  failure  of  the  Stat®  to 
obtain  right»of-way,  by  acts  of  God  or  the  public  enemy,  acts  ©f 
the  State,  fire,  floods,  epidemics,  quarantine  restrietionsg  strikes, 
boycotts,  frei^t  embargoes 9  or  delays  of  euboositraotors  due  to  Buoh 
causes!  provideds  that  the  contractor  shall  notify  the  engineer  ia 
writing  of  th©  causes  of  delsy  wi-fein  10  days  froia  th©  beginning  of 
any  such  delay,  and  the  enginser  shall  aeoertain  th®  facts  and  th® 
extent  of  the  delay,  and  his  findings  of  the  facts  thereon  shall  be 
final  and  conclusive* 

KOTEi    Th©  Cosamission  will  consider  a  request  by  the  Contractor 
for  extension  of  time  of  completion  of  the  contract  on  aooouat  of 
strikes,  inability  to  secure  sufficient  laborers,  time  lost  through 
delay  in  awarding  the  contract,  or  because  of  other  unfavorable 
conditions  clearly  beyond  the  control  of  the  contractor* 

8.07    FAILURE  TO  COMPLETE  THE  W>BK  ON  TIME.    It  is  understood  and 
agreed  that  time  is  th«  essence  of  the  contract  and  ^at  the  work 
m^st  be  completed  within  the  time  apeoifiad  in  the  proposal  and 
contract*    Shoald  the  contractor  fail  to  complete  the  work  within 
the  t±m&  specified  in  the  proposal  and  contract,  or  within  any 
authorized  extension  thereof,  and  if  th®  Commission  does  not  termin- 
ate the  rigjit  of  the  contractor  to  proceed,  the  contractor  shall 
continue  and  complete  the  work?  in  ^hioh  event,  the  actual  damages 
for  the  delay  will  be  impossible  to  detaradne  and  in.  lieu  thereof 
the  contractor  shall  pay  to  the  Gonmiiesion  as  fixed,  agreed  and 
liquidated  damages  for  each  calendar  day  that  the  work  shall  reaaiin 
xjncompleted  beyoa-^  the  completion  date  the  sum  set  forth  in  the 
folloifd.ng  schedule*    The  contractor  shall  be  liable  for  the  payment 
of  the  &:3?jount  thereof,  which  ai«o\mt  fhall  be  deducted  from  the 
final  payment  due  the  contractor  undei'  the  contract* 
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SCHEDULE  OF  LIQUIDATED  DAMA.GES 


Contract  Prio©  Liquidated  Daaages 

Less  than  110,000   «   llO.OO  per  day 

1X0,000  and  less  than  |25,000  ll^.OO  per  day 

$25,000  and  less  than  #50,000    $25.00  per  day 

150,000  and  less  than  |100,000    $30.00  per  day 


$100,000  and  less  than  $200,000  $55.00  per  day 

$200,000  and  less  than  $300,000  $14.0.00  per  day 

$300,000  and  oTer  «>••  »  »   $50*00  per  day 

8.08  ANiroUlENT  OF  CONTMCT.    If  th®  contractor  fails  to  ooii§>ly 
with  any  of  th®  requirements  of  the  plans  or  specifications,  or 
shall  disoontinn©  the  prosecution  of  the  work,  or  if  the  ccatrae- 
tor  shall  become  iasolvant  or  bankrupt^  or  ooarndt  any  act  of  bank- 
ruptcy or  iasolTency,  or  allow  any  fiaal  judgraest  to  stand  against 
hiia  msatisfied  for  a  period  of    6  dayf g    or  ahall  mke  an  assign- 
imnt  for  th©  benefit  of  csrsditcrs,  or  from  any  other  cause  irhatgo- 
ever  shall  not  carry  on  the  work  in  an  acceptabl©  manner 9  the 
engineer  shall  upon  receipt  of  such  inforimtion  giT©  notice  in 
witiag  to  the  contractor  and  his  surety  of  such  delay,  neglect  or 
default,  specifying  the  sam®  and  if  the  ©oatractor  within  a  period 
of  3  days  after  such  no tics  shall  not  proceed  in  accordance  there- 
•with.?  then  the  Oommission  shall,  upon  written  oertdfioat®  from  the 
engineer  of  the  fact  of  such  delay,  neglect  or  default  and  the 
contractor's  failtsre  to  comply  with  such  notice,  hav©  full  power  and 
aiithority,  without  violating  ths  contracts  to  take  th®  prcsecutioa 
of  th©  wrk  out  of  th©  hands  of  said  contractor  to  appropriat©  or 
ua@  any  or  all  niaterials  and  ©quipment  on  the  ground  as  may  be 
suitable  and  acceptable  and  may  enter  into  an  agreement  with  any 
other  person  or  persons  for  the  completion  of  said  contract  accord- 
ing to  the  terms  and  proTisions  thereof,  or  use  such  other  methods 
as  it  ifflay  deem  expedient  for  the  completion  of  said  contract  in  the 
specified  mamier*    All  costs  and  charges  incurred  by  the  Commission, 
together  with  the  costs  of  completing  the  work  under  contract,  shall 
be  deducted  from  any  inoneys  due  or  which  my  become  due  said  con- 
tractor*   In  case  the  e:xp@ns9  so  incurred  by  the  Coramission  shall 

be  less  than  the  sum  which  would  have  been  payable  under  the  contract 
if  it  had  been  completed  by  said  contractor,  theii  the  said  contractor 
shall  be  entitled  to  receiT©  the  differences  and  in  case  such  expense 
shall  exceed  the  sum  which  would  have  been  payable  tander  the  contract 
then  the  contractor  and  l^e  surety  shall  be  liable  and  shall  pay  to 
the  Stat©  the  amount  of  said  excess. 

8.09  TERMINATION  OF  CONTRACTOR'S  RESPONSIBILITY,    The  contract 
shall  be  considered  to  have  been  completely  fulfilled  when  all 
work  has  been  completed  and  accepted  by  the  Commission  and  the 
final  estimate  has  been  accepted  by  the  contractor  and  paid.  The 
contractor  shall  then  be  released  from  further  obligation  tinder  th© 
contract  except  as  set  forth  in  his  Contract  Bond. 


SECTION  9 
MEASUREMEUTT  AHD  PAYMEINT 

9.01  MEASUREMENT  OF  QUANTITIES.    Th®  da  termination  of  quantities 
completed  under  the  contract  will  be  isads  by  the  engineer,  based 
upon  actual  measurement  of  the  work  acoording  to  the  United  States 
standard  measures o    In  computing  Toltaaes^  the  method  of  average  end 
areas  will  be  used  for  excavation  and  embankment.    The  area  of  sur- 
facing to  be  paid  for  will  be  only  the  actual  area  eovered  by  the 
entire  surfacing  or  paving  material  within  the  lines  designated  or 
given a  except  that  no  deduction  will  be  mad©  for  fixtures  in  the 
roadway  or  street  of  I4.  square  feet  or  less*    Concrete  and  other 
similar  structures  will  be  measured,  and  volumes  will  b©  confuted 
according  to  the  neat  lines  shown  on  the  plans  or  ordered  by  -tti© 
engineer*    Other  quantities  will  be  confuted  in  tmits  indicated  in 
the  proposal  form  according  to  well  established  engineering  princi- 
ples, and  ao  local  rules  or  customs  at  variance  itierewith  will  be 
considered. 

9.02  SCOPS  OF  PAYMENTS.    The  contractor  shall  receive  and  accept 
the  compensation  as  herein  provided,  in  full  payment  for  all  work 
contemplated  and  embraced  under  1^e  contract,  also  for  all  loss^, 
dajmge  or  expense  of  whatever  character  arising  out  of  the  nature 
of  the  work  or  the  prosecution  thereof.    %>e  payment  of  any  current 
or  final  estimate,  or  of  any  retained  percentage  shall  in  ao  way  or 
in  ao  degree  prejudice  or  affect  the  obligation  of  the  contractor 

to  submit  for  final  acceptance  a  completed  improvement  in  accordance 
with  "tile  requirements  of  the  plans,  specif loations  and  supplemental 
agreements. 

The  contractor  shall  promptly  laake  payment  for  labor  and  mate- 
rial, at  such  times  as  claims  -^erefor  become  due  and  payable,  to 
all  persons  supplying  said  contractor  therewith  for  the  prosecution 
of  the  work  contemplated  herein,  and  he  shall  not  permit  any  lien 
or  claim  to  be  filed  or  prosecuted  against  the  Stat®  of  ^atana,  or 
any  officer,  agent  or  employee  thereof  for  or  on  account  of  any 
labor  or  material  furnished. 

9.05    PAYMENT  AND  COMPENSATION  FOR  ALTERED  QUANTITIES.    When  altera- 
tions in  plans  or  quantities  of  work  not  requiring  supplemental 
agreements  as  hereinbefore  provided,  are  ordered  and  performed,  the 
contractor  shall  accept  payment  in  full  at  the  contract  unit  prices 
for  1^e  actual  quantities  of  work  done  and  no  allowance  will  be 
made  for  any  increased  expense,  loss  of  expected  reimbursement,  or 
loss  of  anticipated  profits  suffered  or  olaimsd  by  the  contractor 
resulting  either  directly  from  such  alterations,  or  indirectly  from 
unbalanced  allocation  among  the  contract  itemii  of  overhead  expense 
on  the  part  of  the  bidder  and  subsequent  loss  of  expected  reimburse- 
ment therefor,  or  from  any  other  cause. 

Concrete  quantities  shown  in  the  bidding  schedule  may  have  been 
increased  10  per  cent,  roadway  and  structure  excavation  quantities 
15  per  cent,  and  base  course  surfacing  quantities  10  per  cent  in 
order  to  cover  possible  overruns,  but  only  accepted  quantities 
actually  entering  into  the  final  construction  will  be  paid  for» 
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9.014-    EXTRA.  MD  FORCE  ACCOIMT  TORK.    Extra  work  as  hereinbefore 
described  under  the  sub-heading,  **Scope  of  Work,"  shall  ba  paid  for 
either  at  agreed  vinit  prices  under  the  provisions  of  a  "Supplemental 
Agreement,"  or  on  a  "Force  Account"  basis,  as  shall  have  been  agreed 
by  the  engineer  and  contractor  before  starting  said  work* 

SUPPLEMENTAL  AGREEMENT.    When  it  has  been  agreed  to  perform 
certain  extra  work  not  contemplated  in  the  original  Proposal  and 
Contract  on  the  basis  of  agreed  prices,  a  ''Supplemental  Agreement" 
will  be  prepared  fully  describing  said  extra  work,  including  the 
approximate  quantity  as  nearly  as  may  be  arrived  at  in  advance  of 
the  performance  of  the  work,  and  the  agreed  unit  prices*  This 
"Supplemental  Agreement"  shall  be  executed  by  both  parties  to  the 
original  contract,  shall  thereupon  be  considered  a  part  of  the  oon- 
traet,  and  payment  for  the  work  included  therein  shall  b©  for  the 
actual  qtiantity  performed  at  the  agreed  unit  prices  set  forth  there- 
in«    Ebctra  ^ork  provided  for  by  a  "Supplemental  Agreement^  shall  not 
be  started  until  after  the  execution  of  the  said  agreemmt* 

FORCE  ACCOOTT  lOllK,    "tfher®  sxtra  work  on  a  '^Force  Aooount 
basis  has  been  ordered  by  the  engineer  in  witing  as  provided  under 
the  sub-'heading  **Scop@  of  Work,"  Section  ks       shall  be  paid  for  in 
th®  following  manner I 

(a)  For  all  labor ^  teams  and  foremen  in  direct  charge  of  the 
specific  operation,  the  contractor  shall  receive  actual 
direct  payroll  cost  plus  15  per  cent. 

(b)  For  all  mterials  used,  the  contractor  shall  receive  th© 
actual  delivered  cost  of  such  mterials  as  shown  by  original 
receipted  bills,  plus  10  per  cent* 

(o)  For  any  machine-power  tools  or  equipment,  including  fuel  and 
lubricants,  which  it  may  be  deemed  necessary  or  desirable  to 
use,  ths  engineer  shall  allow  the  contractor  a  reasonable 
rental  price,  to  b©  agreed  upon  in  writing  before  such  work 
is  begun,  for  each  and  every  hour  or  day  that  said  tools  or 
equipment  are  in  use  on  such  work  and  to  which  sum  no  per- 
centage shall  be  added* 

(d)  For  Workmen's  Compnasation  Insurance,  Public  Liability  and 
Property  Dam&ge  Insurance,  and  Premium  on  the  Performaac© 
Bond,  and  such  other  expense  as  mi^t  be  imposed  on  the 
contractor  by  Federal  and  State  laws,  the  oontraotor  shall 
receive  the  actual  cost  thereof  chargeable  to  the  fore© 
aooount  work,  to  which  no  percentage  shall  be  added »  Th© 
contractor  shall  furnish  satisfactory  evidence  of  the  rate 
or  rates  paid  for  insxiranc©  and  bond. 

(e)  The  compensation  as  herein  provided  shall  be  received  by  the 
contractor  as  payment  in  full  for  extra  work  don©  on  a  "force 
account"  basis,  and  ^shall  include  superintendence,  us©  of 
tools  and  equipment  for  which  no  rental  is  allowed,  and  profit 
The  contractor's  record  of  extra  work  done  on  a  "force  ao- 
oount" basis  shall  be  checked  by  the  inspector  at  th©  ©nd  of 
©ach  day  and  a  copy  of  these  r ©cords,  signed,  by  both  th©  in- 
spector and  the  contractor's  representative,  forwarded  to  th© 
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engineer*    All  ol&ims  for  extra  work  done  on  a  "force 
accomt"  basis  shall  be  submitted  on  estimate  forms  fiir- 
nished  by  the  Commission,  accompanied  by  the  original 
Extra  Work  Order  and  receipted  material  and  frei^t  bills* 
Such  claims  shall  be  submitted  to  the  engineer  not  later 
than  the  10th  day  of  the  month  following  that  in  which  the 
work  was  actually  performed • 

Payment  for  Extra  Work,  including  Fors©  Account  Work,  will  be 
made  as  provided  for  in  Paragraph  9*07® 

9*05    OMITTSD  ITEMS.    It  is  hereby  proTided  that  the  engineer  may 
order  omitted  from  ihe  contract  items  included  in  ths  original  con- 
tract which  may  later  be  found  unnecessary  to  the  improvement, 
without  thereby  in  any  naaner  nullifying  the  contract  or  any  of  the 
other  provisions  thereof i  provided  however,  that  when  the  contractor 
hag  paid  for  material  or  inciu-red  other  ©srpsnsa  in  relation  to  any- 
such  item,  before  the  elimination  of  same  is  ordered,  he  shall  b@ 
reivibwsed  for  his  ft®tumi  costs  as  evidenced  1:^  paid  invoices,  paid 
time  oheoka  and  other  similar  evidence  which  may  b©  demanded  by  the 
engineer  to  fully  support  the  cost  statement  of  the  contractor*  In 
ao  case  of  this  sort  shall  any  allowsmce  be  made  for  anticipated 
profits* 

9«06    UMTJTHORIZBD  "WORK*    Work  done  without  lines  or  grades  being 
given,  work  done  beyond  the  lines  or  grades  shown  on  the  plans  or 
as  given,  except  as  herein  provided*  or  any  extra  work  done  without 
written  authority,  will  be  considered  as  unauthoriiad  and  at  the 
expense  of  the  contractor  and  will  be  measured  or  paid  for*  Work 
so  done  my  be  ordered  reraoved  or  replaced  at  the  contractor* g 
expense*    In  measuring  quantities  no  allowance  will  be  made  for 
excavation  or  embankment  in  excess  of  that  required  by  the  sections 
shown  on  tti®  plans  unless  such  iacrsase  in  quantity  has  been  author- 
ized in  writing  by  the  engineer* 

9*07    PARTIAL  PAYMSFTS.    The  engineer  shall  make  estimates  in  writ- 
ing each  working  month  of  the  materials  in  place  complete  and  the 
amount  of  work  performed,  ineludiag  *®stra  a»t@rial*  and  "extra 
work,"  in  accordance  wiidi  the  contract,  during        preceding  working 
month,  and  tiie  value  thereof  figured  at  the  unit  prices  contracted* 
Of  the  total  amount  so  ascertained  an  amount  equivalent  to  10  per 
cent  of  the  whole  will  be  retained  by  the  CoHBaission  until  after 
the  completion  of  the  entire  contract  and  th@  balance,  or  a  sum 
equivalent  to  90  per  cent  of  the  whole,  will  be  certified  by  th« 
Commission  to  the  State  Board  of  Examiners  for  payment,  «z«©pt  vihen 
such  balance  amounts  to  less  than  |500*00»    In  case  where  the  90 
per  cent  of  the  amount  earned  during  ai^  one  aozEth  shall  be  less 
than    |500»00«  no  payment  will  be  made,  except  on  final  e;itimate, 
until  the  90  per  cent  of  the  total  amount  earned  since  the  last 
preceding  payment  is  at  least  |500*00* 

If  the  total  amount  of  the  retained  percentage  is  greatly  in 
excess  of  the  value  of  "ttie  uncompleted  and  unaccepted  portion  of  the 
contract,  the  Commission  may,  upon  recommendation  of  the  engineer 
and  consent  of  the  surety,  allow  the  contractor  a  portion  of  this 
suspended  payment,  provided  that  the  commission  shall  at  all  times 
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retain  an  amount  sufficient  to  enable  the  State  to  complete  the 
unaccepted  or  uncompleted  work  in  the  contract  and  liquidate  unsat- 
isfied claims.    Partial  payments  shall  not  be  evidence  of  acceptance 
of  tinsatis factory  work  or  material, 

9.08    ACCEPTANCE  AND  FINAL  PAYMENT.    Whenever  the  contractor  shall 
have  completed  the  work  in  accordance  with  the  terms  of  the  contract, 
the  engineer  will  make  a  final  inspection  of  the  work  and  upon  com- 
pletion of  repairs,  renewals  or  other  work  found  to  be  necessary,  if 
any^  he  will  certify  to  completion  and  recommend  to  the  State  Highway 
Commission  that  they  make  final  acceptance  of  the  project,  and  such 
final  acceptance  will  be  made  by  the  Commission  at  their  next  regu- 
lar meeting  after  receipt  of  the  certificate  of  completion  and  recom- 
mendation from  the  engineer©    The  statutory  time  for  filing  claims 
against  the  contractor  and  his  surety  shall  date  from  the  day  final 
acceptance  is  made  by  the  Coasnission*    After  certifying  to  comple- 
tion^  the  engineer  will  prepare  the  final  estisjats,  including  -dierein  I 
the  amount  and  value  of  each  class  of  work  p8rforirs.edg  including 
*^8z:tra  work**  and  ®®xtra  materials".    He  will  transmit  to  the  contrac- 
tor   a  claim  embodying  said  final  estimate,  and  will  notify  the 
contractor  and  his  surety  of  the  acceptance  of  the  contract.  The 
accomplishment  of  the  jurat  on  the  final  ©stimat®  claim  by  the  con- 
tractor shall  constitute  full  acceptance  by  him  of  the  total  amount 
shown  as  entire  payment  of  the  amount  due  him  under  the  contract^ 
and  by  this  action  the  contractor  shall  be  estopped  from  filing  any 
claim  whatever  under  the  contract. 

Upon  return  by  the  contractor  of  the  accomplished  final  estimate 
claim,  same  shall  be  certified  by  the  GoBsrdssion  to  the  State  Board 
of  Examiners  for  payment,  and  payment  thereof  shall  constitute^  to- 
gether with  previous  partial  payments,  full  satisfaction  for  the 
total  euBiount  due  under  the  contract.    Erroneous  or  over  pa3rments 
made  by  previous  and  partial  payments  shall  be  subject  to  correction 
in  the  final  estimate. 
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SECTION  10 
CLEAHINa 

10«01    DESCRIPTION*    This  item  shall  consist  of  the  r@s»Tal  and  dis- 
posal of  trees,  stiamps,  brush,  windfalls^  logs,  vegetation,  and 
other  objeotionable  matter  occurring  within  the  clearing  limits,  as 
hereinafter  defined,  or  which  interfere  with  exca-vation^  embcuakment, 
or  designated  clear  vision  areas* 

)     10.02    CONSTRUCTION  METHODS*    All  areas  of  the  right  of  way  so  desig- 
nated on  the  plans  or  in  the  special  provisions,  and  all  areas 
between  lines  5  f®®*  outside  of  the  grading  limits  for  outs,  channels, 
ditches,  material  sites  and  sources,  and  within  neat  lines  of  fill 
areas,  shall  be  cleared*    If  slopes  are  to  be  rounded,  the  oleeiring 
area  shall  extend  to  the  outside  limits  of  the  slope  rounding*  Ife- 
less  specifically  designated  to  be  saved,  all  trees,  stunq^s,  brush, 
windfalls,  logs  and  other  objectionable  vegetation  occurring  with- 
in clearing  limits  shall  be  cut  off  and  disposed  of  as  hereinafter 
provided*    All  stiaaps  within  the  ri^t  of  way  limits  and  all  trees, 
the  stumps  of  which  are  not  to  be  grubbed,  shall  be  cut  not 
than  the  diameter  of  the  stump,  and  in  any  instanoej^not  more  than 
12  inches  above  the  ground* 

Removal  of  live  trees  from  within  ih®  area  between  the  right 
of  way  lines  and  th©  clearing  limits,  as  above  defined,  will  not  b© 
required  or  permitted  except  as  my  be  necessary  to  protect  slopes 
or  to  add  to  the  safety  of  the  hi^way*    However,  all  dead  trees 
and  windfalls  shall  be  removed  and  underbrush  and  debris  shall  be 
cleaned  from  the  entire  width  of  the  right  of  way*    All  stun^ss  shall 
be  cut  off  as  prescribed  in  the  preceding  paragraph*    Cleaning  up  of 
windfalls  shall  include  th®  disposal  of  ihe  uprooted  stumps* 

Timber  having  commercial  value  shall  be  cut  into  logs  in  accor- 
dance yflih  establishsd  logging  practice*    Any  loss  from  breakage 
due  to  unskilled  or  careless  felling  or  handling  may  be  charged  back 
against  the  contractor*    Logs  shall  be  decked  along  the  highway, 
free  of  cuts  or  fills,  at  points  convenient  for  loading,  and  shall 
remain  the  property  of  the  State*    No  National  Forest  timber  may  be 
out  or  destroyed  without  first  coinmunicating  with  the  National  Forest 
officer  responsible  for  the  area  concerned*    All  timber  cut  from  the 
National  Forest  land  shall  remain  the  property  of  idle  United  States, 
to  be  disposed  of  as  the  Fores'c  officer  may  determine* 

All  trees  shall  be  felled  within  the  area  to  be  cleared,  and 
all  brush,  stumps,  waste  logs,  limbs,  tops,  roots,  duff,  and  other 
debris  resulting  from  clearing,  shall  be  placed  in  piles  and  burned, 
in  such  a  manner  as  to  be  completely  consumed*    In  case  the  burning 
is  to  precede  the  construction  operations,  the  piles  may  be  placed 
in  the  center  of  the  right  of  way;  otherwise  the  piles  should  be 
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placed  in  the  most  convenient  place  to  the  side  of  the  ri^t  of  way 
and  beyond  fill  slopes,  where  they  may  be  burned  without  damage  to 
the  surrounding  forest  cover.    In  no  case  will  it  be  permissible 
merely  to  throw  the  refuse  outside  of  the  right  of  way  or  into 
streams  or  lakes.    The  material  placed  in  piles  shall  be  burned  by 
the  contractor,  imless  otherwise  specified,  at  such  time  and  in  such 
manner  as  absolutely  to  prevent  the  fire  from  spreading  to  areas 
adjoining  the  right  of  way. 

The  contractor  shall  avoid,  as  far  as  practicable^  injury  to 
shrubbery,  vines,  plants,  grasses  and  other  vegetation  growing  on 
areas  outside  of  the  slope  limits  of  excavations  and  embankments* 
The  dragging,  piling  and  burning  of  clearing  debris,  and  work  which 
may  be  injurious  to  vegetation,  shall,  insofar  as  is  practicable, 
be  confined  to  areas  which  carry  no  vegetation  or  which  will  neces- 
sarily be  covered  by  embankments  or  disturbed  by  excavations.  The 
provisions  of  this  paragraph  are  not  to  be  construed  as  relieving 
the  contractor  of  the  clearing  away  of  dead  vegetation,  logs,  sttmps, 
limbs,  sticks  and  oliier  undesirable  matter  occurring  on  areas  where 
live  shrubbery,  brush,  trees,  and  other  desirable  vegetation  are  to 
be  left  in  place. 

All  timber  except  that  designated  as  having  ooimoeroial  value, 
and  all  slash  and  debris  resulting  from  clearing  and  construction 
operations,  shall  be  disposed  of  either  by  piling  and  burning  or  by 
any  other  method  agreeable  to  the  Forest  officer,  Ti^ich  removes  it 
from  the  area,  provided  that  piles  made  for  later  burning  shall  be 
located  in  places  where  burning  will  not  injure  uncut  green  timber 
growth  of  any  size,  and  provided  further  that  any  burning  undertak®a 
shall  be  done  only  at  such  times,  in  such  manner,  and  \jnder  such 
conditions  or  arrangements  as  may  be  prescribed  beforehand  by  the 
Forest  officer. 

10.03    METHOD  OF  MEASUREMENT.    The  acreage  to  be  paid  for  under  this 
item,  when  included  in  the  proposal  form,  shall  be  the  number  of 
acres  and  hundredths  thereof  actually  cleared  and  accepted  as  com- 
plete, the  boundaries  of  which  shall  have  been  established  by  the 
engineer  prior  to  the  beginning  of  work,  either  by  getting  stakes  or 
other  equivalent  means.    Appropriate  deductions  shall  be  made  for 
cleared  acreage  of  existing  rights  of  way  coincident  with  the  right 
of  way  of  the  project  under  construction.    Areas  between  the  right 
of  way  lines  and  the  clearing  limits  which  require  cleaning  up  and 
the  disposal  of  underbrush,  dead  timber,  logs,  stumps,  windfalls 
and  other  debris  will  not  be  measured  as  clearing,  but  shall  be 
cleared  by  the  contractor,  and  the  cost  of  such  clearing  shall  be 
absorbed  in  the  unit  prices  bid. 

10. Oi;    BASIS  OF  PAYMENT.    The  acreage,  as  determined  above,  shall  be 
paid  for  at  the  contract  unit  price  per  acre  bid  for  "Clearing", 
which  price  and  payment  shall  be  full  compensation  for  all  labor, 
equipment,  tools  and  incidentals  necessary  to  complete  the  item. 
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SECTION  11 
GRUBBING 

11.01  DESCRIPTION,    This  item  shall  ooasist  of  th©  excavation,  re- 
moTal  and  disposal  of  roots^  sttjnips^  stubs^  together  with  duff, 
matted  roots,  and  buried  debris  from  the  grubbing  limits,  as  here- 
inafter defined,  unless  othervrise  speoifi^d  on  the  plans  or  directed 

by  the  engineer© 

11.02  CONSTRUCTION  METHODS.    All  areas  of  the  right  of  way  so  des- 
ignated on  the  plans  or  in  the  special  prcTisionSj,  and  all  areas 
between  lines  5  feet  outside  of  the  grading  limits  for  outs,  channels, 
ditches  and  borrow  pits,  and  all  areas  to  be  oorered  by  embankments 
less  than  3  t^^t  in  height,  shall  constitute  -Uie  grubbing  limits* 

All  stio^s,  roots,  logs  or  other  timber  more  than  5  inches  in  diam- 
'     eter  and  all  brush,  matted  roots  and  other  debris  within  the  grubbing 
limits  not  suitable  for  road  foundation,  shall  b©  pulled  or  other- 
wise removed  to  a  depth  of  not  less  than  12  inches  below  the  original 
gromid  surface* 

All  material  resulting  from  grubbing  operations  shall  be 
piled  and  burned  in  accordance  with  Section  10eO2i  provided,  how- 
ever, that  any  such  material  not  disposed  of  1^  burning  shall  b@ 
disposed  of  out  of  si^t  from  the  highway  or  neatly  piled  not  less 
than  300  feet  outside  of  the  ri^t  of  way,  and  written  permits  for 
such  disposal  sl^ll  be  obtained  by  the  contractor  from  the  owner  of 
the  property  upon  ip^ich  the  material  is  placed  and  such  permits  or 
copies  thereof  shall  be  filed  with  the  engineer* 

Burning  of  grubbing  debris  shall  normally  be  performed  prior  to 
grading  operations f  however,  in  the  event  burning  permits  cannot  be 
•eeured  from  the  proper  authorities  at  ^e  time  eonten^lated  for 
disposal  of  such  debris,  failure  to  secure  such  permits  shall  not  be 
cause  for  delay  in  removal  of  grubbing  debris  from  within  areas 
affected  by  other  operations.    In  such  event  the  work  under  -ttie  item 
of  "Grubbing"  shall  be  construed  to  include  placing  of  grubbixig 
debris  beyond  the  limits  affected  by  other  work  until  such  time  as 
'     burning  permits  can  be  secured,  and  re--handling  and  disposal  of  such 
debris  done  without  delay  to  other  work*    Grubbing  shall  be  kept  at 
least  1000  feet  ahead  of  grading  operations.    All  depressions  below 
the  final  surface  of  the  ground,  resulting  from  the  grubbing  oper- 
ations, shall  be  backfilled  with  suitable  material*    l&terial  se- 
cured from  excavation  operations  for  this  backfilling  will  be  paid 
for  as  *'Roadway  and  Drainage  Excavation,"  Section  I3*  and  "Overhaul," 
Section  18* 

11*03    METHOD  OF  1CEA.SUREMSNT*    The  acreage  to  be  paid  for  under  this 
item,  when  included  in  the  proposal  form,  shall  be  the  number  of 
acres,  and  hundredths  thereof,  of  land  actually  grubbed  and  accepted 
as  complete,  the  boundaries  of  which  shall  have  been  established  by 
the  engineer  prior  to  the  beginning  of  the  work,  either  by  setting 
stakes  or  other  equivalent  means* 

11*014.   BASIS  OF  PAYlQSrT.    The  acreage,  as  determined  above,  shall  be 
paid  for  at  the  contract  unit  price  per  acre  bid  for  "Grubbing," 
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^loh  prioo  and  payment  shall  be  full  compensation  for  all  labor « 
equipment,  tools  euid  incidentals  necessary  to  complete  item* 
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SECTION  12 
CLEARING  AND  GRUBBING 

12.01  DESCRIPTION.    This  item  shall  consist  of  clearing  the  ground 
of  all  trees,  brush  and  rubbish  within  the  lissits  designated  for 
clearing  and  for  doing  the  necessary  grubbing,  as  hereinbefore  pro- 
vided under  Sections  10  and  11. 

12.02  CONSTRUCTION  METHODS.  The  work  shall  be  done  in  accordance 
with  Sections  10  and  11  of  these  specifications  for  *Cleftriiig*  and 
for  "Grubbing.* 

12.03  METHOD  OP  MEASUREMENT,    (a)    TThen  no  quantity  of  '^Clearing  and 
Grubbing*  is  shown  in  the  proposal,  no  aeasureasmts  for  the  purpose 
of  payment  for  this  item  shall  be  made. 

(b)    If  an  itais  is  included  in  the  proposal  calling  for  a 
Imsp  sum  price  for  all  "Clearing  and  Grubbing,*  then  no  measurements 
for  purposes  of  payment  shall  be  made  other  than  those  measurements 
necessary  to  determine  whether  or  not  the  contractor  has  actually 
cleared  and  grubbed  the  full  areas  specified  for  clearing  and  grub« 
bing® 

12.^  BASIS  OP  PAYMENT,  (a)  "imien  no  quantities  of  "Clearing  asd 
Grubbing"  are  shown  in  the  proposal,  and  no  lump  sum  bid  for  "Clear*' 
ing  and  Grubbing"  is  called  for,  then  no  allowance  whatever  shall 
be  made  for  any  "Clearing  and  Grubbing*  done  on  the  project,  but  all 
"Clearing  and  Grubbing*  as  required  in  i^ese  specifications  shall  b# 
done  at  the  contractor's  own  ©xpense  and  shall  be  considered  as  sub« 
sidiary  wrk  pertaining  to  the  items  of  reftdway  and  drainage  excava- 
tion and  borrow. 

(b)    When  a  lump  sum  bid  for  all  "Clearing  and  Grubbing*  is 
called  for  in  the  proposal,  the  lump  sum  price  so  bid  shall  be  full 
compensation  for  all  necessary  *Clearing  and  Grubbing,*  which  work 
shall  be  done  in  accordance  with  Sections  10  euid  11  of  these  speci- 
fications.   It  shall  also  include  all  clearing  and  grubbing  from 
such  areas  as  may  be  required  for  off -take  ditches,  channel  changes, 
borrow  pits,  material  sites  and  sources. 

The  lump  sum  price  bid  and  payment  thereof  shall  be  full  com- 
pensation for  all  labor,  equipment,  tools  and  incidentals  necessary 
to  complete  the  item. 
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SECTION  13 
ROAimY  AND  DRAINAOE  EXCAVATION 

15.01  DESCRIPTION.    This  item  shall  consist  of  performing  all  op- 
erations necessary  to  excavate  earth  and  rook  from  the  roadway- 
prism;  to  construct^  shape  and  slope  embankments,  subgrades, 
shoulders,  gutters,  ditches,  intersections,  approaches  and  private 
entrances,  as  directed  and  in  the  locations  and  to  the  elevations 
and  forms  planned;  to  backfill  ditches  and  depressions;  to  remove 
and  to  make  satisfactory  disposal  of  all  unsuitable  and  surplus 
materials  occurring  within  the  limits  of  the  work;  to  build  all 
approaches  to  structures;  to  fijrnish  all  equipment  necessary  for 
these  operations;  and  to  perform  all  incidental  work  of  whatsoever 
nature  which  may  be  required  to  build  the  roadway  and  approaches  to 
it.    All  material  excavated  shall  be  defined  as  "Unclassified  Exca- 
vation**, \mless  otherwise  provided  in  the  special  provisions.  The 
quantity  of  excavation  shown  in  the  proposal  form  will  be  I5  per 
cent  in  excess  of  the  plan  quantities  in  order  to  provide  for  pos- 
sible overruns,  but  payment  will  be  made  only  for  the  accepted  yard- 
age actually  moved. 

13.02  CONSTRUCTION  METHODS.    All  suitable  materials  removed  from 
the  excavation  shall  be  used  as  far  as  practicable  in  the  formation 
of  the  embankment,  subgrade,  shoulders  and  at  such  other  places  as 
directed.    No  excavated  material  shall  be  wasted  without  permission, 
and  when  such  material  is  to  be  wasted  it  shall  be  disposed  of  as 
directed  by  the  engineer.    No  payment  will  be  made  for  ai^  excavated 
laaterial  ■vrtiich  is  used  for  piirposes  other  than  those  desi^ated. 
During  the  construction  of  the  roadway,  the  roadbed  shall  be  min- 
tained  in  such  a  condition  that  it  will  be  well  drained  at  all  times. 
Side  ditches  or  gutters  emptying  from  outs  to  embankments  shall  be 

so  constructed  as  to  avoid  damage  to  embankments  by  erosion. 

If  it  is  necessary  in  the  prosecution  of  the  work  to  interrupt 
existing  surface  drainage,  sewers,  or  underdrainage,  temporary  drain- 
age facilities  shall  be  provided  and  maintained  at  the  contractor's 
expense  until  permanent  drainage  facilities  are  completed.    The  con- 
tractor shall  be  responsible  for,  and  shall  take  all  necessary  pre- 
cautions to  protect  and  preserve  any  and  all  existing  tile  drains, 
sewers,  or  other  sub-surface  drains,  conduits  and  other  underground 
structures  or  parts  thereof,  which  may  be  affected  by  the  operations 
in  the  contract,  and  which  in  the  opinion  of  the  engineer,  may  be 
properly  continued  in  use  without  any  change.    The  contractor  shall, 
at  his  own  expense,  satisfactorily  repair  all  damage  to  suoh  facil- 
ities or  structures  which  may  result  from  any  of  his  operations  or 
from  his  negligence  during  i^e  period  the  contract  is  in  force. 

Excavated  rock  shall  be  used  in  forming  embankments  wherever 
the  depth  of  fill  is  sufficient  to  properly  contain  the  rock  removed 
by  excavation,  and  shall  be  placed  in  accordance  with  directions 
given  by  the  engineer.    The  engineer  may  permit  the  contractor  to 
use  excavated  rock  for  purposes  other  than  embankments,  and  in  such 
case  the  contractor  shall  furnish  and  place,  at  his  own  expense,  an 
amount  of  borrow  equal  to  the  deficiency  caused  by  the  rock  being 
used  elsewhere,  if  it  is  found  necessary  to  borrow  material  to  bring 


any  part  of  the  road  to  grade* 

The  tops  of  excavation  slopes  shall  be  rounded  as  shown  on  the 
plans*    Siaoh  rounding  will  be  paid  for  at  the  price  per  cubic  yard 
for  roadway  excavation  and  the  price  per  station  yard  for  overhaul 
for  the  quantities  of  material  inrolved,  and  no  additional  allowance 
will  be  made  therefor. 

Where  the  roadway  passes  from  cut  to  fill  or  from  fill  to  out, 
the  contractor  will  be  required  to  exoaTate  all  trndesirable  top 
soil  between  shoulder  slopes  to  a  depth  of  18  iaohss  l;®low  profile 
grade  and  to  such  a  distance  into  the  QXkt  ag  the  engineer  may  direct* 
The  undesirable  top  soil,  if  not  otherwise  istllised,  shall  be  placed 
in  the  bottom  of  the  adjacent  embankment  at  least  18  inehes  below 
the  top  of  subgrade*    If  required  for  roadside  improvement  purposes, 
it  shall  be  stockpiled  and  respread  as  required  by  the  plans  and 
special  provisions* 

^en  ordered  by  the  engineer^  material  encountered  in  excavation 
suitable  for  backfill  or  road  finishing  material  slmll  be  saved  and 
utilized  for  these  purposes*    When  practicable,  such  material  shall 
ba  hauled  directly  from  excavation  to  its  final  position  on  l^e 
roadbed* 

If  handling  th©  selected  material  directly  from  excavation  to 
its  final  position  is  impracticable,  selected  material  shall  b© 
excavated^  piled  at  locations  designated  by  the  engineer,  *nd  later 
placed  on  the  roadbed*    Ifetsrial  so  stockpiled  will  be  paid  for  at 
the  price  per  subio  yard  for  roadway  ®xo8.vatioa,  for  removing  the 
material  frosi  excavation  aad  placing  in  stockpiles,  aad  a^in  at  the 
price  per  cubic  yard  for  roadway  excavation  when        material  is 
removed  from  stockpiles  and  placed  in  final  position  on  the  roadbed* 
Overhaul  of  such  material  will  be  paid  for  at  the  price  per  station 
yard* 

In  cases  where  fences  within  the  ri^t  of  way  limits  interfere 
with  construction  operations,  "ttie  contractor  shall  take  down  such 
fences  so  as  not  to  daioag©  the  material  and  deposit  it  in  a  neat 
manner  at  the  edge  of  the  ri^t  of  my*    The  cost  of  removal  of  such 
fences  shall  be  included  in  the  unit  price  paid  for  excavation 
quanti ties  9 

Ditches  shall  be  interpreted  to  mean  roadway  ditches,  changes 
in  channels  of  streams,  ditches  parallel  to  or  adjacent  to  roadway, 
but  beyond  the  limits  of  iAie  roadway  section  as  constructed,  and  in- 
let and  outlet  ditches  to  culverts  and  other  structures,  and  shall 
also  include  "Furrow  Ditches"  as  provided  for  in  Section  27*  All 
roots,  stumps  and  other  foreign  matter  in  the  sides  and  bottom  of 
the  ditch  shall  be  cut  to  conform  to  the  slope,  grade  and  shape  of 
the  section  shown*    The  contractor  shall  maintain  and  keep  open  and 
free  from  leaves,  sticks  and  other  debris,  all  ditches  dug  by  him 
until  final  acceptance  of  the  contract* 

The  contractor  shall  dispose  of  the  excavated  material  as 
directed  by  the  engineer*    Suitable  material  exca^mted  from  all 
ditches  and  channel  changes  shall  be  placed  in  the  embankments,  07 


used  for  widening  the  same^  as  shown  on  the  plans  or  directed  by 
the  engineer*    No  excavation,  or  spoil,  from  a  ditch  shall  be  de- 
posited or  left  within  3  feet  of  the  edge  of  the  ditch,  unless 
otherwise  shown  on  the  plans  or  directed  by  the  engineer  in  writing. 

Night  work  shall  not  be  permitted  without  the  written  permis- 
sion of  the  engineer*    Permission  to  perform  night  work  nay  be 
rescinded  at  any  time  by  idie  engineer,  when  in  his  judgement  satis- 
factory results  are  not  being  accomplished. 

13.03    METHOD  OF  M^SUREHiENT.    All  accepted  roadway  and  drainage 
excavation  shall  be  measured  in  its  original  position  by  the  method 
of  average  end  areas,  which  measurements  will  include  over breakage 
or  slides  not  attributable  to  carelessness  of  the  contractor,  and 
authorized  excavation  of  solid  rock  below  grade,  also  of  soft  and 
spongy  spots  below  grade.    The  measurement  shall  include  unavoid- 
able overbraakage  in  solid  rock  excavation  to  an  amount  not  to 
exceed  in  any  half  station  of  3^  feet,  10  per  cent  of  the  actual 
quantity  required  for  the  same  half  station  within  the  lines  shown 
on  the  plans*    The  end  areas  will  be  obtained  by  combining  an 
accurate  cross  section  of  the  original  ground  line  with  the  theoret- 
ical or  actual  cross  section  of  the  completed  work*  Additional 
n^asurements  will  be  "teken  to  deterndne  ihe  volume  of  all  over  break- 
age or  slides  not  attributed  to  carelessness  on  the  part  of  the 
contractor  and  for  all  authorized  borrow  pits* 

13. OU    BASIS  OF  PAYMENT*    The  yardage  of  roadway  and  drainage  exoa- 
vation,  measured  as  provided  above,  shall  be  paid  for  at  the  contract 
unit  price  per  cubic  yard  bid  for  "Unclassified  Excavation**,  which 
price  shall  be  full  compensation  for  formation  and  compaction  of 
embankments,  disposal  of  siarplus  materials,  preparation  and  comple- 
tion of  subgrade  and  shoulders,  rounding  of  top  and  bottom  of  slopes 
and  the  furnishing  of  all  equipment,  too Is «  labor  and  incidentals 
necessary  to  ooziqplete  the  work* 
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SECTIQIf  Ik 

EXCAVATIOH  FOR  CULVERTS  AHD  RETAINIHG  WiUS 

lil.«01   DBSCRIPTION,    This  work  shall  consist  of  all  excavation  for 
foundations  for  culverts »  retaining  walls  and  other  minor  struc- 
tures«  and  for  excavation  necessary  for  the  removal  of  old  cul- 
verts«  and  shall  include  the  disposal  of  all  material  obtained  from 
such  excavation  and  backfilling  to  the  level  of  the  original  grpund* 

lll«&2  CIASSIFICATION*  All  material  excavated  shall  be  unclassi- 
fied and  paid  for  as  culvert  excavation  unless  otherwise  provided 
in  the  special  provisions* 

The  excavation  lines  and  bases  of  culverts  shown  on  the  plans 
shall  be  considered  as  approximate  only*  and  they  may  be  ordered  in 
writing  by  the  engineer  to  be  placed  at  any  elevation,    or  of  any 
dimensions  necessary  to  give  a  satisfactory  foundation,  and  no  addi- 
tional compensation  will  be  allovred  for  any  such  change  except  as 
provided  under  basis  of  payment* 

Boulders*  logs,  or  any  imforseen  obstacles  encountered  in  ex- 
cavating shall  be  removed  and  no  additional  compensation  will  be 
allowed  because  of  difficulties  found  in  removing  such  obstructions* 

Culvert  excavation  shall  include  only  that  excavation  which  is 
removed  below  the  final  templet  section  of  th©  roadway.    If  the  con- 
tractor places  culverts  prior  to  the  removal  of  the  roadway  excava- 
tion, he  shall  be  paid  culvert  excavation  only  for  that  material 
which  is  removed  below  the  final  templet  section* 

14*03  BACKFILL*  Backfill  for  culverts  and  retaining  walls  shall 
be  placed  and  compacted  as  specified  in  Section  U8*03  (f )  of  these 
specifications.  Placing  of  embanJaaent  shall  be  in  accordance  with 
Section  1^*01*  Insofar  as  possible,  backfill  and  embemkment  shall 
be  kept  symmetrical  on  all  sides  of  structures  and  their  component 
members  to  avoid  displacement  or  unbalanced  stresses* 

11|.*QL|.  IflBTHQDS  OF  IflSASXJESMSEIT*  The  yardage  to  be  paid  for  shall  be 
the  yardage  measured  in  original  position  of  the  material  actually 
removed  as  hereinbefore  prescribed,  except  that  measurement  of  cul- 
vert excavation  yardage  shall  be  made  to  include  qiiantities  bounded 
by  vertical  planes  12  inches  outside  of  the  neat  lines  of  the  cul- 
vert, except  where  otherwise  indicated  on  the  plans  or  special  pro- 
visions* 

li(.*05   BASIS  OF  PATMEHT*    Payment  for  all  work  prescribed  under 
this  item  and  measured  as  provided  above  shall  be  made  at  the  con- 
tract unit  price  bid  per  cubic  yard  for  culvert  excavation,  which 
price  and  payment  shall  be  full  compensation  for  furnishing  all 
xoaterial,  labor,  equipment,  tools  and  incidentals  necessary  to  com- 
plete the  work* 
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SECTION  15 
EMBAMMBNT 

15*01    CONSTRUCTION  METHODS,    ^ibankments  shall  be  constructed  from 
suitable  material  taken  from  the  designated  excavation  in  conformity 
irith  the  lines,  grades  and  cross  sections  shoim  on  the  plans,  desig- 
nated by  the  engineer,  or  to  such  heights  above  grade  and  to  such 
increased  widths  as  the  engineer  may  deem  necessary  to  allow  for 
foxmdation  settlement,  consolidation  or  compaction*      Stumps,  trees, 
rubbish,  vegetation  or  other  unsxiitable  materials  shall  not  be 
placed  in  embanlaaents*    Sod  mixed  with  satisfactory  soil,  and  soil 
containing  appreciable  amounts  of  humus  will  b©  permitted  in  embank- 
ments if  such  material  is  uniformly  distributed  throughout  the  em- 
bankment* 

Excavation  frozen  so  as  to  preclude  disposal  of  frozen  material 
within  the  limits  specified  above,  or  -under  a  blanket  of  snow,  will  be 
considered  cause  for  shutting  down  grading  operations*    Tfhonever  the 
surface  of  a  cut  or  the  site  of  an  embankment  is  covered  with  snow 
or  ice  sufficiently  deep  to  impair  the  stability  of  the  work,  the 
shcfw  must  be  removed  and  deposited  beyond  the  slope  stakes  at  the 
contractor's  own  expense*    Work  of  this  nature  shall  be  completed 
at  least  100  feet  is  advance  of  the  excavation  and  of  the  placing 
of  the  embankment® 

When  embankments  are  to  be  made  on  a  hillside,  or  where  new 
fill  is  to  be  made  against  existing  embankments,  or  where  fill  is 
built  one-half  width  at  a  time,  the  slopes  of  the  original  hillside, 
old  or  new  fill,  respectively,  shall  be  cut  into  a  depth  of  12  inches 
as  the  work  is  brought  up  in  layers*    Material  thus  cut  out  shall  be 
incorporated  into  the  new  fill  at  the  contractor's  expense* 

Where  embankments  are  to  be  made  and  compacted  on  original 
hillside,  old  or  new  fill,  and  end  dumping  is  permitted,  the 
slopes  of  the  original  ground,  or  fill,  except  in  the  case  of  rock 
slopes,  shall  be  plowed  or  benched  before  filling  is  commenced*  ^ 

If  it  should  become  necessary,  because  of  weather  or  other  con- 
ditions, to  suspend  grading  operations  the  entire  area  worked  upon 
shall  be  bladed  until  smooth,  free  of  depressions  and  ruts,  and 
crowned  so  that  no  water  can  collect  or  be  impounded  on  the  roadway* 

Embankment  material  shall  be  placed  and  compacted  in  accordemce 
with  one  of  the  following  methods:     (a)  "Layer  Placing  Without 
Rolling";  (b)  "Special  Placing  of  Rock  Material";  (c)  "Layer  Plac- 
ing by  Rolling  (Tamping)"*    Unless  otherwise  specified  in  the 
special  provisions  or  in  the  bid  proposal  form.  Methods  (a)  or  (b) 
will  be  used,  according  to  the  type  of  material  encountered*  The 
intent  of  these  specifications  is  to  secure  an  embankment  of  a 
homogeneous  nature,  with  the  component  mterials  evenly  distributed 
throughout,  and  all  portions  of  the  embankment  uniformly  and 
densely  compacted* 

Embankment  placed  adjacent  to  structures  and  for  a  dist€ince  of 
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10  feet  therefrom,  shall  be  brought  up  in  equal  layers  on  all  sides 
of  the  timbers  on  trestles,  or  bulkheads,  columns  and  small  struc- 
tures to  prevent  distortion    of  any  of  these  parts.    Areas  inacces- 
sible to  tamping  rollers  or  power  rollers  shall  be  compacted  by 
hand  or  mechanical  tampers  or  other  means  vmtil  the  density  conforms 
to  that  specified  under  "Layer  Placing  by  Rolling**;  provided,  how- 
ever, that  for  embankment,  other  than  at  structures,  the  compaction 
required  shall  not  exceed  that  of  the  adjacent  embankment,  compacted 
in  accordance  with  these  specifications, 

(a)  Layer  Placing  Without  Rolling.    The  material  shall  be 
placed  in  uniform,  approximately  horizontal  layers  not  to  exceed  8 
inches  in  loose  thickness  of  depth,  for  the  entire  width  of  the  em- 
bankment and  not  less  than  ^00  feet  in  length  or  for  the  entire 
length  of  the  embankment.    Each  layer  of  embankment  shall  be  com- 
pleted, leveled  and  compacted  before  the  succeeding  layer  is  pieced. 
On  side-hill  fills  the  end  dumping  method  shall  be  permitted  where 
the  horizontal  distance  from  original  ground  surface  to  embankment 
slope  line  in  any  cross  section  is  less  than  8  feetj  provided,  how- 
ever, that  the  upper  10  feet  of  all  embankments  shall  be  placed  in 
successive  layers. 

Material  shall  be  spread  and  kept  leveled  by  means  of  he&vy 
blade  graders,  bulldozers  or  other  approved  equipment.  Compacting 
equipment  is  to  be  kept  on  the  embankment  at  all  times  and  all 
material  is  to  be  spread,  leveled  and  compacted  as  placed.    The  em- 
bankment surface  is  to  be  kept  level  and  uniform  at  all  times,  ex- 
cept that  where  carry-all  scrapers  or  similar  \mits  are  used,  the 
sides  of  embankments  shall  be  constructed  first  and  the  center  shall 
be  brou^t  up  lower  than  the  shoulders.    Successive  layers  shall  be 
compacted  as  evenly  and  densely  as  possible  by  routing  the  hauling 
and  leveling  equipment  over  the  layers  already  in  place,  and  by 
distributing  such  travel  evenly  over  the  entire  width  of  the  embank- 
ment. 

Embankment  material  shall  not  be  placed  when  the  moisture  in- 
corporated in,  or  existing  in,  any  layer  causes  excessive  rutting 
by  hauling  equipment  or  when  such  moisture  precludes  proper  compac- 
f     tion.    In  the  case  of  filling  in  water  or  of  filling  over  slopes  too 
steep  for  the  operation  of  construction  and  compacting  equipment, 
the  embankment  may  be  constructed  in  one  layer  to  the  minimiam  eleva- 
tion at  which  required  equipment  can  be  operated  and  above  such 
elevation  the  embankment  shall  be  placed  in  the  specified  layers  and 
contacted  as  herein  provided. 

Embankments  constructed  to  grade  and  cross  section  during  the 
winter  shall  be  refinished  to  grade  and  cross  section  after  the 
frost  is  out  of  the  ground  and  the  embankment  is  in  suitable  con- 
dition for  this  work. 

(b)  Special  Placing  of  Rock  Material.    Embankments  formed  of 
material  containing  by  volume  25  per  cent  or  more  of  rock  larger 
than  6  inches  in  diameter  shall  be  placed  in  layers  of  sufficient 
depth  to  contain  the  maximum  size  of  rock  present  in  the  material; 
provided,  however,  tiiat  in  no  case  shall  the  thickness  of  layers 
before  compaction  exceed  2l+  inches.    Material  containing  rock  shall 


52 


be  deposited  on  the  material  being  compacted  and  spread  over  the 
preceding  layers  by  bulldozers  or  other  methods  satisfactory  to  the 
engineer,  and  the  interstices  shall  be  filled  with  finer  materiel 
to  form  a  dense  compact  mass.    Even  though  the  general  thickness  of 
layers  is  limited,  the  placing  of  individual  rocks  and  boulders  of 
a  size  not  exceeding  1+8  inches  in  least  dimension  will  be  permitted; 
provided,  they  are  carefully  distributed  and  the  interstices  filled 
with  finer  material  to  form  a  dense  compact  mass*    Hauling  and 
spreading  equipment  shall  be  operated  over  the  full  width  of  each 
layer. 

(c)    Layer  Placing  by  Rolling  (Tamping)*    Where  indicated  on 
the  pl8.as,  or  in  the  proposal  form  or  special  provisions,  embank" 
meats  shall  be  constructed  wiiii  extra  compaction  in  accordance  with 
the  following  requirements*    Maiterial  shall  be  placed  aa  required 
under  sub-section  15«01  (a)  abov®,  except  that  ihe  maximum  thiolmess 
of  layers  shall  contain  only  that  aiaouat  of  mterial  which  san  b©  ( 
compacted  to  the  specified  density  with  the  equipment  used  and  in 
case  the  material  contains  less  than  25         cent  of  rook  larger  tliaa 
6  inches  in  greatest  diisseasioa  then  no  layer  shall  exceed  8  inches 
ill  loose  depth*    Each  layer  of  the  ^Bibank^at  mterial  shall  be 
disced  or  Imrrowed  sufficiently  to  break  do^  clods  over  6  inehes 
In  their  greatest  dinsasion,  to  thoroughly  ndj;  the  various  raaterialSj 
aad  to  secure  &  miifor®  a©isture  content*    Eash  s\^h  layer  shall  bs 
oarefully  leveled  to  a  deal gna ted  thiokaesa  before  compacting  so  as 
to  insure  uniform  and  proper  oompaotion* 

Compaction  shall  be  seoisred  by  the  use  of  sheeps-foot  or  taa^*- 
ing  rollers^  or  by  three-wheel  power  rollers,  as  specified  hereafter 
in  Section  22«C3  (a)^  depending  upon  ttie  nature  of  the  embankment 
material*    Where  the  material  is  of  such  type  as  to  require  placing 
in  layers  not  exceeding  8  inches  in  thickness,  ihe  layers  shall  be 
compacted  by  tamping  rollert  or  By  thre««whe©l  power  rollers*  If 
the  material  ig  auch  as  to  require  placing  in  layers  of  siare  than 
8  inches  in  thickness,  the  layers  shall  b©  compacted  by  iE@ans  of 
three -nsfh^el  power  rollers®    ^ere  a  layer  is  composed  of  all  rook 
mterial,  rolling  will  not  be  required. 

Ifhere  embankments  3  f®®t  or  less  in  hei^t  are  to  be  placed  oa  ^ 
soils  having  a  relative  compaction  of  Ima  than  90  P®^^  cent  as 
deteSrmined  by  A,A.SeH*0«  Method  T-99s  tl^®  ground  surface  shall  be 
scarified,  watered  and  rolled  before  placing  embankment  material 
until  a  relative  compaction  of  at  least  90  per  ceat  is  reached  in 
the  upper  8  inches  of  the  compacted  soil.    Should  lightly  compacted 
be  encountered  that  extend  to  depths  greater  tlxan  8  inches p  the 
upper  portion  thereof,  to  a  width  equal  to  the  width  of  the  roadbed 
plus  1j1  supporting  slopes,  shall  be  removed  to  the  depth  ordered 
by  the  engineer,  after  which  the  ground  surface  shall  be  compacted 
until  a  relative  oon^action  of  90        cent  is  reached  in  the  upper 
8  inches©    Material  removed  as  herein  provided  shall  be  placed  in 
embankment  directly  from  excavation  as  directed  by  the  engineer,  or 
it  may  be  placed  alongside  the  ibrench  and  replaced  therein  after 
compaction  operations  have  been  completed  within  the  excavated  area. 
The  material  in  the  top  8  inches  of  the  subgrade  in  outs  shall  be 
compacted  to  the  same  density  as  that  in  adjoining  embankments. 


55 


Full  compensation  for  compacting  the  ground  surface  as  above 
specified  shall  be  considered  jls  included  in  the  price  paid  per 
cubic  yard  for  roadway  excavation.    The  removal  of  lightly  compacted 
soil,  and  the  placing  of  it  in  embankiOient  at  other  locations  or  the 
replacing  of  the  ntfiterial  in  the  trench  after  compaction  operations 
have  been  completed  will  be  paid  for  as  roadway  excavation.  Should 
the  contractor  elect  to  place  the  excamted  material  alongside  the 
trench  and  replace  the  material  after  oompaotion  operations  have 
been  completed,  no  allowance  in  pay  q^Iantities  will       made  for  re- 
placing the  mterial,  full  compensation  for  such  work  being  con- 
sider 0d  as  included  in  the  price  paid  per  cubic  yard  for  removal  of 
the  materials 

While  embankment  material  is  being  placed  in  layer iS^  the  tank- 
ing or  power  rollers  shall  be  operated  continuously.    Tho  number  of 
rollers  required  shall  be  proportional  to  the  rate  at  which  embank- 
ment material  is  being  placed  and  shall  be  not  lass  than  one  ^"^heel 
power  roller  or  one  8-foot  width  of  tamping  roller  for  esch  125 
cubic  yards,  or  fraction  thereof ^  of  material  placed  per  hour.  When 
several  embankments,  each  of  small  area,  are  so  isolated  from  each 
other  that  on©  roller  cannot  compact  the  areas  satisfactorily,  addi- 
tional rollers  shall  be  provided* 

The  required  con^jaotion  shall  be  secured  by  rolling  th©  layers 
as  hereinbefore  specified,  and  the  amount  of  rolling  or  sisEber  of 
passes  of  the  rollers  required  to  secure  compaction  is  dependent ^ 
within  certain  limits,  upon  the  moisture  contained  in  the  material. 

Embankment  material  which  does  not  aontain  sufficient  moisture 
to  compact  in  accordance  with  the  above  requirement  shall  be  sprin- 
kled with  water  in  accordance  with  the  directions  of  the  engineer , 
either  during  excavation  or  when  being  placed  in  embankment.  Mate- 
rial containing  an  excess  of  moisture  shall  be  permitted  to  dry  to 
the  proper  consistency  before  being  compacted. 

Unless  otherwise  specified  in  the  special  provisions,  each 
layer  of  embankment  shall  be  compacted  until  the  density  of  compact- 
ed material  in  the  embankment  shall  b®  not  less  than  th®  percentage 
of  the  minimum  density  shown  in  the  follcradjig  table  in  accordance 
with  the  minimum  field  compaction  requirements  of  the  A.A.S.H.O. 
Specification  M-57. 

Standard  of  Compaction  or  Maxiax»>  l£Lnimum  Compaction 

Density  Obtained  by  A.A.S.H.O.    t         Required,  Per  cent  of 

Method  T-99   t  Ifajciaum  Density 

Lbs,  per  cu.  ft. 

90  -   99.9  100 

100  -  109.9  95 

110  -  119.9  95 

120  -  129.9  90 

130  and  above  90 

Spreading  and  rolling  equipment  shall  be  powered  or  drawn  by 
equipment  with  power  adequate  to  insure  efficient  operation.  In 
general,  tractors  drawing  tamping  rollers  and  tractors  equipped  with 
**dozer"  units  and  used  in  spreading  emid  ooopaotiag  enbankment 
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material  shall  be  not  less  than  50  horsepower,  manufacturer's  rat- 
ing.   Three-wheel  power  rollers  shall  weigh  not  less  than  10  tons 
and  shall  provide  a  compression  on  the  rear  wheels  of  not  less  than 
325  pounds  per  linear  inch  of  tire  width.    Tamping  rollers  shall 
conform  to  the  requiremen-cs  specified  under  "Rolling",  Section 
22.02  (b). 

15.02    COMPENSATION.    Embankment  will  not  be  measured  or  paid  for 
directly.    It  shall  be  considered  a  necessary  part  of  the  work  paid 
for  as  unclassified  excavation,  excavation  for  structures,  or  borrow 
as  the  case  may  be,  and  shall  include  all  work  incidental  to  depos- 
iting, drying  if  necessary^  leveling  and  compacting  the  material* 
Where  the  addition  of  water  is  required^  the  same  will  be  paid  for 
at  the  unit  price  bid  per  thousand  gallons  of  water  in  place.  The 
cost  of  plowing  hillsides  or  scarifying  old  roadbeds  shall  be  in- 
cluded in  the  price  bid  for  excavation. 
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SECTION  16 


DISPOSAL  OF  SURPLUS  MATERIAL 

All  siarplus  excavation  and  waste  material  shall  be  used  to 
widen  embankments  imiformly  or  to  flatten  slopes,  or  shall  be 
deposited  in  suoh  other  places  and  for  such  purposes  as  the  engineer 
may  direct.    In  no  case  shall  material  be  deposited  above  the  grade 
of  the  adjacent  roadway  unless  directed  in  writing  by  the  engineer* 
The  contractor  shall  not  borrow  and  waste  without  written  applica- 
tion to,  and  written  consent  from,  the  engineer*    Under  no  circum- 
stances will  payment  be  made  for  excavation  beyond  th@  established 
line  of  the  roadway  prism,  or  for  borrow,  when  such  excavation  or 
borrow  results  from  the  method  of  borrow  and  waste,  nor  for  overhaul 
not  actually  required  by  the  design*    The  work  described  under  this 
item  will  not  be  measured  or  paid  for  directly*    It  shall  be  con- 
sidered a  necessary  part  of  the  work  for  unclassified  excavation  or 
excavation  for  structures,  as  the  case  may  be* 
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SECTION  17 
BORRCfSr 

I7.OJ    DESCRIPTION.    This  item  shall  consist  of  the  excavation,  and 
disposal  as  directed,  of  satisfactory  material  obtained  from  borrow 
pits  designated,  staked,  and  measured  by  the  engineer*    Borrow  shall 
be  used  when  sufficient  quantities  of  suitable  materials  are  not 
available  from  the  roadway,  structure  and  drainage  excavation  to 
properly  form  the  embankment,  subgrade,  shoulders,  and  to  complete 
the  backfilling  of  structures.    VJhere  conditions  are  favorable, 
borrow  pits  in  cuts  to  widen  the  roadway  may  be  designated  by  the 
engineer. 

17.02  CONSTRUCTION  MB1H0DS.    The  contractor  shall  notify  the  engi- 
neer sufficiently  in  advance  of  the  opening  of  any  borrow  pit  so 
that  elevations  and  measurements  of  the  existing  ground  surface  may 
be  taken.    All  borrow  pits  shall  be  neatly  trimmed^  and  left  in  such 
shape  as  to  permit  of  accurate  measurement  aft®r  the  excavation  is 
completed.    Borrow  pits  adjacent  to  roadway  sections  shall  be  so  ex- 
cavated that  no  water  will  collect  or  stand  therein  and,  if  neces- 
sary, adeqmte  means  for  draiimge  shall  b©  provided© 

17.03  METHOD  OP  MEAST31?EMEKT  AND  BASIS  OF  PAYMSHT,    Borrow  shall  be 
measTired  in  its  original  position  by  the  method  of  average  end 
areas.    The  yardage  so  measured  shall  be  paid  for  at  the  contract 
price  per  cubic  yard  bid  for  unclassified  excavation;  provided,  how- 
ever, that  no  pajrmeat  whatever  will  be  allowed  the  contractor  for 
any  material  excavated  from  borrow  pits  or  elsewhere  prior  to  the 
staking  out  and  cross  sectioning  of  the  work  by  the  engineer » 
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SECTION  18 
OVERHAUL 

18.01  DESCRIPTION  AND  METHOD  OF  MEASUREMENT.   Ihen,  in  construct- 
ing embankments  as  directed,  excavated  or  borrow  material  is  hauled 
more  than  ^00  feet,  overhaul  will  be  allowed  on  such  material.  The 
overhaul  distance  will  be  the  distance  between  the  centers  of  volume 
of  the  overhaul  material  in  its  original  position  and  after  placing, 
less  500  feet.    The  distance  shall  be  measured  along  the  shortest 
practicable  route.    The  number  of  station  yards  or  mile  yards  of 
overhaul  shall  be  the  product  of  the  volume  of  the  overhauled  ma- 
terial, measured  in  its  original  position^  in  cubic  yards,  by  the 
overhaul  distance,  in  feet,  divided  by  100  if  payment  is  made  on  a 
station  yard  basis,  and  divided  by  5,280  if  payment  is  made  on  a 
mile  yard  basis. 

18.02  BASIS  OF  PAYMENT.    Overhaul  will  be  paid  for  at  the  unit 
price  per  station  yard  or  per  mile  yard  bid  for  overhaul,  as  cal- 
led for  on  the  proposal  forms* 
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SECTION  19 
SUB(ffiADE 

19«01    DESCRIPTION.    After  the  earthwork  has  been  substantially  com- 
pleted and  after  all  drains  have  been  laid,  the  subgrade  shall  be 
brought  to  the  lines,  grades,  and  cross  sections  shoim  on  the  plans. 

19.02  CONSTRUCTION  METHODS.    All  soft  and  unstable  mterial  and 
other  portions  of  the  subgrade  which  will  not  compact  readily  shall 
be  removed  as  directed.    All  boulders  appearing  in  the  earth  exca- 
vation shall  be  removed  or  broken  off  to  a  depth  of  not  less  theui 

1|.  inches  below  the  subgrade.    All  holes  or  depressions  shall  be 
filled  with  approved  material  ajid  the  subgrade  brought  to  line  and 
grade  and  compacted;  this  material  shall  be  obtained  as  excavation 
or  borrow  and  paid  for  as  such  unless  otherwise  directed  in  writing. 
All  rock  sections  shall  be  brought  to  grade  by  depositing  a  satis- 
factory cushion  material  to  the  depth  authorized  by  the  engineer. 

If  the  s\irface  of  an  old  stone  or  gravel  roadbed  conforma 
approximately  to  the  surface  of  the  finished  subgrade  at  sections 
where  reconstructed  base  course  is  not  proposed,  such  sections  shall 
be  scarified  superficially  for  the  full  width  of  the  subgrade  to  a 
depth  sufficient  to  eliminate  all  depressions  and  to  permit  of  uni- 
form reshaping. 

All  intersecting  public  highways  shall  be  graded  as  shown  on 
the  plans  or  as  directed  by  the  engineer,  and  acceptable  materials 
used  on  the  surface  so  that  a  commodious,  smooth -riding  and  satis- 
factory intersection  shall  be  produced. 

At  all  times  ditches  and  drains  along  the  subgrade  shall  be  so 
maintained  as  to  drain  it  effectively.    When  ruts  of  2  inches  or 
more  in  depth  are  formed  the  subgrade  shall  be  brou^t  to  grade  and 
if  necessary  b©  reshaped    and  rerolled.    In  no  case  shall  any  sur- 
face course  or  pavement  be  placed  on  a  frozen  or  muddy  subgrade. 
Until  14i6  subgrade  has  been  checked  and  approved,  no  surface  course 
or  pavement  shall  be  laid  thereon. 

19.03  COMPENSATION.    Subgrade  work  shall  not  be  measured  or  paid 
for  directly,  but  shall  be  considered  as  part  of  the  work  included 
in  the  unit  prices  bid  for  unclassified  excavation,  culvert  excava- 
tion or  borrow,  except  cushion  material  for  covering  rock  and 
boulder  subgrade  which  will  be  paid  for  as  hereinafter  specified, 
in  Section  Sll+.OU. 
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SECTION  20 
SHOULDERS 

20.01  DESCRIPTION.    After  the  earthwork  has  been  substantially 
completed,  and  after  all  drains  have  been  laid,  the  shoulders  shall 
be  constructed  of  approved  material  to  the  alevation  and  shape 
shewn  on  the  plans,  and  after  surface  course  or  pavement  is  com- 
pleted, dressed  as  directed  to  the  full  width  of  the  roadbed* 

20.02  CONSTRUCTION  METHODS*    Before  any  subgrade  shall  be  approved 
the  adjacent  shoulders  shall  be  constructed  to  ihe  full  width  and 
at  least  to  Idle  level  of  the  finished  subgrade,  but  not  necessarily 
to  the  final  height  and  shape*    In  all  cases  where  subgrade  rolling 
is  required,  it  shall  be  extended  over  the  full  width  of  the  road- 
way*   At  all  times  construction  shall  be  so  carried  on  that  the 
subgrade,  shoulders  and  adjacent  ditches  will  be  effectively  and 
completely  drained*    "When  the  surface  course  or  pavement  is  com- 
pleted the  shoulders  shall  be  shaped  and  dressed,  as  directed,  to 
the  lines,  elevations  and  cross  section  shown  on  the  plans*  This 
work  shall  be  done  in  proper  sequence  with  the  surface  course  or 
pavement  construction  as  directed* 

^0*03    BASIS  OF  PAYMENT.    This  work  shall  not  be  measured  or  paid 
for  directly,  but  shall  be  considered  as  part  of  the  work  included 
in  the  unit  prices  bid  for  unclassified  excavation  and  borrow  or 
surfacing  and  pavement. 
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SECTION  21 
HATBRTBG 

21.01  DESCRIPTION.    This  item  shall  consist  of  furnishing  and 
applying  water  required  in  the  ooB^ction  of  embankments «  subgrades, 
base  ooTirses  and  surface  courses,  in  accordance  with  the  require- 
ments of  these  specifications. 

21.02  CONSTRUCTION  METHODS.    Water,  when  required,  shall  be  applied 
at  the  locations,  in  the  amounts  and  during  the  hours  as  directed 
by  the  engineer^    An  adequate  water  supply  shall  be  provided  by  the 
contractor.    The  equipment  used  for  watering  shall  be  of  ample  capao* 
ity  and  of  such  design  as  to  ass\ire  uniform  application  of  water  and 
in  the  amounts  directed  by  the  engineer,    ^en  directed  by  the  engi- 
neer, watering  shall  be  done  at  night  or  at  other  times  when  ®Tapo- 
ration  loss  will  be  at  a  minim:s»e 

21.03  METHOD  OP  MEASUREMENT.    The  lanits  of  watering  to  be  paid  for 
shall  be  th©  number  of  lOOO-galloa  units  of  water  as  ordered, 
measured  in  the  vehicle  at  the  point  of  delivery  on  th©  road  or 
measured  by  a  meter  of  an  approved  type,  furnished  and  installed  by, 
and  at  the  expense  of,  the  contractor. 

21.0i4.    BASIS  OF  PAYMENT.    The  accepted  quantities  of  this  item  shall 
be  paid  for  at  the  contract  unit  price  bid  per  lOOO-gallon  unit, 
which  price  and  payment  shall  be  full  compensation  for  furnishing, 
hauling  and  applying,  and  for  all  labor,  equipment,  tools  and  inci- 
dentals necessary  to  complete  ihe  item,  except  furnishing  water 
plants  for  the  project,  which  shall  be  paid  for  at  the  lump  sum  bid 
for  "Providing  and  Maintaining  Water  Plant."    No  payment  shall  be 
made  for  th©  latter  unless  installation  is  authorized  in  writing  by 
the  engineer. 

When  the  bid  schedule  does  not  contain  an  estimated  quantity 
for  the  above  pay  item,  the  performance  of  this  item  including 
"Providing  euid  Maintaining  Water  Plant"  shall  be  considered  as  a 
subsidiary  obligation  of  the  contractor  covered  under  pay  items 
involved  in  the  contract  and  no  allowance  shall  be  made  for  provid- 
ing or  maintaining  a  water  plant. 

Unless  otherwise  stated  in  the  special  provisions  payment  will 
be  made  for  water  used  in  the  compaction  of  embankment  and  subgrad© 
and  of  base  and  surface  courses.    Watering  fine  grade  for  pavement 
will  not  be  paid  for  separately  and  the  cost  thereof  shall  be  con- 
sidered as  included  in  the  contract  prices  for  pavement  items. 

The  State  reserves  th©  rigjit  to  increase,  decrease,  or  to  omit, 
all  or  any  part  of  the  estiiaated  amount  of  water  to  be  used  and  no 
additional  compensation  will  be  allowed  by  reason  of  such  increase 
or  decrease. 
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SECTION  22 
ROLLING 

22.01    DESCRIPTION,    This  item  shall  consist  of  the  compaction  of 
embankments^  subgrade,  shoulders,  base  and  surface  courses  in 
accordance  with  these  specifications, 

22*02    EQUIPMENT,    (a)    Power  Rollers.    Power  rollers  shall  be  of 
the  self-propelled,  3-^heel  or  tandem  type  and  of  the  weight  as  re- 
quired under  the  specifications  for  the  type  of  work  being  performed. 
The  roller  shall  be  equipped  with  such  cleaning  devices  as  necessary 
to  prevent  adhesion  of  materials  to  the  wheels, 

(b)  Tamping  Rollers.    Tamping  rollers  shall  consist  of  metal 
rollers,  drutas  or  shells,  surmounted  by  metal  studs  with  tamping 
feet  projecting  not  less  than  7  inches  from  the  surface  of  the 
roller,  drum,  or  shell.    Tamping  feet  shall  be  spaced  not  less  than 
6  inches  or  more  than  10  inches,  measured  from  center  to  center  in 
any  direction  and  the  cross  sectional  area  of  each  tamping  foot, 
measured  perpendicularly  to  the  axis  of  the  stud  shall  not  be  less 
than  U  nor  more  than  12  square  inches.    The  roller  shall  be  provided 
with  cleaning  teeth  to  provide  self -cleaning.    The  wei^t  of  the 
tamping  roller  shall  be  such  that  the  load  on  each  tamping  foot 
shall  be  not  less  than  I50  pounds  per  square  inch  of  cross  sectional 
area.    The  load  per  tamping  foot  will  be  determined  by  dividing  the 
total  weight  of  the  roller  by  the  number  of  tamping  feet  in  one  row 
parallel  to  or  approximately  parallel  to  the  axis  of  the  roller. 
The  tamping  roller  shall  be  drawn  by  a  suitable  crawler -type  tractor 
with  adequate  power  for  its  efficient  operation.    Each  -teimping  rol- 
ler shall  consist  of  two  sections  and  the  length  of  each  section 
shall  be  not  less  than  14.  feet. 

(c)  Pneumatic-Tired  Rollers.    Pneumatic -tired  rollers  shall  be 
of  the  two-axle  type,  having  a  width  of  not  less  than  I4.  feet  nor 
greater  than  6  feet  and  equipped  with  pneiasatic  tires  of  equal  size 
and  diameter,  with  treads  satisfactory  to  the  engineer.    The  space 
between  sidewalls  of  adjacent  tires  shall  not  be  greater  than  5 
inches  and  the  rear  tires  shall  be  staggered  with  relation  to  the 
front  tires.    The  tires  shall  be  uniformly  inflated  and  the  air 
pressure  in  the  several  tires  shall  not  vary  from  each  other  more 
than  5  pounds  per  square  inch.    Axles  shall  be  mounted  in  a  rigid 
frame  and  provided  with  a  loading  platform  or  body  suitable  for 
ballast  loading.    The  pneumatic -tired  roller,  under  working  condi- 
tions, unless  otherwise  specified,  shall  have  a  minimum  weight  of 
160  pounds  per  inch  width  Of  tire  tread.    It  shall  be  drawn  by 
either  suitable  tractor  or  truck  of  adequate  tractive  power. 

22.03    CONSTRUCTION  METHODS.    Rolling  shall  be  performed  when  and  as 
directed  by  the  engineer  and  shall  be  done  in  accordance  with  the 
specifications  covering  the  particular  type  of  work  involved.  In 
general,  each  layer  of  a  sijirface  course  placed  upon  the  roadway,  or 
each  layer  of  embankment,  where  "Layer  Placing  by  Rolling  (Tamping)" 
is  required,  shall  be  rolled  and  compacted  before  the  succeeding 
course  or  layer  is  placed.    Rolling  shall  be  extended  completely 
across  the  roadway,  commencing  at  the  sides  and  progressing  toward 


the  center,  overlapping  at  each  suooeeding  passt^ge  by  approximately 
one-4ialf  the  width  of  the  roller  irnit.    On  super -elevated  cxarves, 
rolling  shall  begin  at  the  low  side  and  progress  toward  the  high 
side*    Rolling  shall  be  continued  until.  In  the  Judgment  of  the 
engineer,  sufficient  compaction  has  been  secured*    The  amount  of 
rolling  on  any  surface  course  shall  be  controlled  exclusively  by 
the  engineer*    The  rollers,  unless  otherwise  directed,  shall  operate 
at  a  speed  between  two  and  three  miles  per  hour* 

In  general  the  type  of  roller  specified  will  conform  to  the 
following  requirements*    TWherever  in  these  specifications  the  weights 
of  rollers  are  specified,  coa^lianoe  therewith  shall  be  on  the  basis 
of  the  manufacturer's  ratings*    Weighting  of  rollers  to  make  them 
meet  weight  specifications  will  not  be  permitted,  except  as  pro- 
vided under  Section  22*02  (o)  above* 

(a)  Compaction  of  Embankment*    Where  material  is  of  such 
nature  as  to  require  "layer  Placing  by  Rolling  (Tamping)"  as  pro- 
vided in  Section  15«01  (c),  taiaping  rollers,  or  three-wheel  power 
rollers  weiring  not  less  than  10  tons  and  providing  a  compression 
on  the  rear  wheels  of  not  less  than  5^5  poinds  per  lineal  inch  of 
the  width$  shall  be  used* 

Where  material  is  of  such  nature  as  to  raqijire  placing  in  layers 
between  8  inches  and  2!;  inches  in  thickness,  the  layers  shall  be  com- 
pacted by  three-wheel  power  rollers  weighing  not  less  than  10  tons. 

(b)  Compaotion  of  Subgrad©  and  Sravel  Courses*    Compaction  of 
subgrade  and  of  gravel  base  and  surface  courses  shall  be  don®  by 
self -propelled  three-wheeled  power  rollers  weighing  not  less  than 

8  tons*    Pneujm tic -tired  rollers  may  be  used  at  the  discretion  of 


(o)  Compaction  of  Bitundnous  Courses*  Compaction  of  bitmin- 
ous  surfaces  shall  be  done  by  self-propelled  rollers  weighing  at 
least  8  tons*  Either  3*^^*®®!  or  l^indem  rollers  say  be  uaed  for  the 
initial  oosip&ction  but  the  final  rolling  shall  be  done  with  a  tandem 
roller*  Rolling  of  cover  mterial  used  in  sealing  operations  shall 
be  done  with  a  tandem  roller  weighing  at  least  6  tons,  but  not  over 
10  terns* 

22* Wmm  OF  mkSW3Simt*    Boiling  units  shall  be  detsmined  on 
the  basis  of  a  compacting  ifd.dth  of  roller  of  6  feet  and  the  hours  of 
time  actually  consumed  in  rolling.    The  rolling  units  shall  be  ooaa- 
puted,  therefore,  by  multiplying  the  time  in  hours  actually  consumed 
in  rolling  by  the  effective  rolling  width  of  the  roller,  in  feet,  and 
dividing  the  product  by  6*    Time  oons\aa©d  in  servicing  or  repairing 
the  roller  or  in  moving  to  and  from  the  point  where  the  work  is  to 
be  done,  shall  not  be  measisred  or  paid  for* 

22*05    BASIS  OF  PAYMENT.    The  accepted  quantities  of  this  item  will 
be  paid  for  at  the  contract  unit  price  bid  per  "rolling-unit'*  for 
rolling,  as  called  for  in  the  proposal  form,  which  price  and  payment^ 
except  as  otherwise  expressly  provided,  shall  be  full  compensation 
for  all  materials,  labor,  equipment,  tools  and  incidentals  necesssry 
to  complete  the  work. 

Unless  otherwise  stated  in  the  specifications  or  Special  pro- 


visions,  rolling  required  for  compaction  of  embanksients,  and  all 
other  compaction  required  in  connection  with  grading  operations 
and  for  compaction  of  plant  mixed  surfacing  will  not  be  paid  for 
separately,  but  shall  be  considered  as  included  in  the  bid  price 
for  the  various  items  entering  into  the  work* 
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SECTION  23 
FINISHING  EARTH-OtADED  BQADS 

23.01  DESCRIPTION.    This  item  shall  consist  of  the  final  finishing 
of  the  roadbed  where  an  earth-graded  road  without  siirfaoing  other 
•tiian  earth  or  select  material  is  proposed,  or  in  preparation  for 
the  placing  of  sub-base,  base,  or  surface  courses.    The  work  shall 
consist  of  shaping  and  dressing  the  roadbed  to  oonform  to  iAie  lines, 
^ades,  and  typical  cross  sections  shown  on  the  plans,  or  staked  by 
the  engineer* 

25.02  OOKSTRUCTION  METHODS.    After  all  earthwork  has  been  substan- 
tially completed,  all  structures  are  complete,  and  all  drains  laid, 
the  entire  surface  of  the  roadbed  shall  receive  a  finish  shaping 
wi-fei  a  grading  machine,  supplemaneed  1^  hand  work  where  necessary 
to  secure  a  smooth  surface  and  uniform  cross  section.    All  rook 
sections  and  all  other  sections  where  the  natural  zsaterial  is  not 
deemed  suitable  by  the  engineer  shall  be  brought  to  grade  by  deposit- 
ing to  the  depth  authorized  by  the  engineer  a  satisfactory  cushion 
of  selected  material.    The  entire  roadbed  tihall  be  brou^t  to  Uie 
final  elevation  and  shape  indicated  on  the  plans  and  dressed  as 
directed  by  the  engineer*    No  roots,  sod,  or  other  deleterious 
matter  shall  be  left  within  the  top  h  inches  of  the  finished  road 
surface.    Orersiae  material,  either  loose  or  partly  buried,  that 
will  not  pass  a  3-ineh  circular  screen,  shall  be  removed  from  the 
entire  surface  of  the  roadbed  and  shall  be  disposed  of  as  directed. 
The  finished  grade  shall  not  deviate  more  than  one-tenth  foot  at  any 
point  from  the  staked  elevation,  and,  provided  further,  that  the 
sum  of  the  deviations  from  true  grade  of  any  two  points  not  more 
than  30  feet  apart  shall  not  exceed  one -tenth  foot* 

In  order  to  secure  a  smooth,  even  surface  to  the  finished 
grade,  the  contrao-tor  building  the  grade  shall  provide  and  use  a 
grader  weighing  not  less  than  6,000  pounds,  with  sufficient  tractor 
power  for  its  efficient  operations,  or  a  motor  grader  of  an  approved 
design  weighing  not  less  than  lL(.,000  pounds* 

23.05    BASIS  OF  PAYMENT.    Cost  of  finishing  shall  be  included  in  the 
unit  prices  bid  for  excavation,  except  cushion  material  which  will 
be  paid  for  as  hereinafter  specified  in  Section  2l|..Ol4.# 


SECTION  2k 


CUSHION  MATERIAL 

2U.OI  DESCRIPTION.  This  item  shall  consist  of  the  placing  of  a 
satisfactory  cushion  of  gravel  material  upon  the  sections  of  the 
project  where  the  subgrade  is  composed  of  rook  or  boulders* 

2^*02    MTEHIAL  AND  METHOD  OF  CONSTEUCTION.    The  mterial  used  shall 
conform  to  the  requirejients  for  gravel  sub-base  except  that  it  shall 
contain  no  stones  which  will  not  pass  a  screen  having  ^"Inoh  cir- 
cular openings*    The  material  shall  be  obtained  from  pits  designated 
by  the  engineer  and  approved  by  the  Testing  Laboratory,  and  shall  be 
hauled  and  spread  to  the  depth  shown  on  the  plans  or  as  designated 
by  the  engineer.    "Where  the  material  is  heuled  for  a  distance  in 
excess  of  1  mile^,  overhaul  will  be  allowed  on  euoh  material* 

2i4.*03    METHOD  OF  MEASUREMENT*    Cushion  material  will  be  measured  by 
the  cubic  yard,  truck  measurement  at  the  point  of  delivery  on  the 
roadway,  and,  unless  otherwise  specified,  haul  will  be  measured  by 
the  mile,  the  distance  for  which  overhaul  is  allowed  being  the  dis- 
tance, in  miles,  between  the  centers  of  volume  of  the  overhauled 
material  in  its  original  position  and  after  placing,  less  one  mile* 
The  number  of  cubic  yard  miles  of  overhaul  shall  be  the  product  of 
the  volume  of  the  overhauled  material,  measured  as  above  specified, 
in  cubic  yards,  by  the  overhaul  distance  in  miles* 

2l|..0U    BASIS  OF  PAYMENT*    Payment  will  be  made  for  the  following 
items  J    Cushion  material,  including  all  ^aul  within  one  mile,  per 
cubic  yards  overhaul  on  cushion  material,  hauled  over  one  mile,  per 
cubic  yard  mile* 

These  bid  prices  and  payments  shall  be  full  compensation  for 
furnishing,  loading,  hauling  and  spreading  all  material,  and  for 
all  equipment,  tools,  labor,  and  incidentals  necessary  to  couple te 
the  work* 


SBCTI05  25 

FINE  GRADIKG  SU6(^DB  ASD  SHOULDERS 

25.01    DESCRIPTION.    This  item  shall  consist  of  the  preparation  and 
reconditioning  of  a  previously  graded  roadway,  for  imniediat©  place- 
ment of  base  ooisrse,  surface  courses  or  pavement,  in  conformity 
with  the  lines,  grades  and  typical  cross  section  shown  on  th©  plans 
or  staked  hy  the  engineer* 

25»02    CONSTHUCTION  METHODS,    (a)    General  R®quireiaeats«    All  slide 
material  shall  be  removed  from  the  ditches j  aud  those  portions  of 
the  existing  roadway,  including  parking  areas,  so  directed  by  th« 
engineer,  shall  be  scarified^  bladed  and  shaped  tc  conform  aocurate- 
ly  to  th@  lin©,  grade  and  cross  section  shown  on  th©  plans  or 
staked  by  the  engineer®    Any  hig^  places  in  th®  roadbed  shall  be  out 
to  grad©  and  the  resulting  surplus  naterial  used  to  bring  low  sec- 
tioni  up  to  ^ad®  or  to  widen  embankments,  or  otherwise  disposed  of 
as  directed  by  th®  engineer.    Should  th@r©  r@iaain  any  depressions 
or  narro'w  embankaasnts,  staff ioi@nt  approved  suitable  mterial  shall 
b©  obtained  and  placed  to  bring  the  surface  of  th©  roadway  to  th© 
exact  lines  s  grades  and  cross  section  ©stabli sheds    Th(£  roadbed 
shall  then  be  rebladod  and  reshaped.    At  intersections #  the  roadbed 
of  th®  side  road  shall  b®  treated  similarly  for  th©  distance  ordered 
by  -ya©  engineer  or  as  governed  by  th©  grading  performed,  and  so  as 
to  provide  for  proper  joining  of  the  proposed  aad  existing  riding 
surfaces o    The  roadbed  shall  be  compacted  and  all  work  shall  be 
performed  that  may  b®  necessary  to  produce  a  oos^lstsd  and  aecepta- 
bl«  foundation  for  the  placement  of  th©  base  eours©>  swfao®  course 
or  pavement. 

(b)  Sp®©ial  Gos^aotiaga  "ifher^  indicated  on  the  plans,  the 
subgrad®  shall  be  stabilized  by  special  compaction  in  accordance 
with  the  following  requirements « 

After  the  subgrade  has  been  shaped  to  line,  grade  and  cross 
section,  it  shall  be  thoroughly  compacted  by  rolling  with  a  power 
roller  weighing  net  less  than  8  tons.    If  necessary,  water  shall  be 
applied  uniformly  to  the  subgrade  prior  to  and  during  the  rolling, 
when  and  in  the  amounts  directed  by  the  engineer.    Any  low  spots 
■tdiat  develop  during  th©  rolling  shall  be  brought  to  grade  with  addi- 
tional material  and  re-rolled. 

25.03    MSISOD  OP  MEASTmEMENT.    The  mileage  of  fine  grading  to  bo 
paid  for,  subject  to  25*014.  below,  shall  be  th©  number  of  miles  of 
roadway,  measured  along  the  center  line  thereof »  fine  graded  to  th© 
required  width  and  accepted. 

25*01;    BASIS  OP  PAYMENT.    TJhen  the  bid  schedule  contains  an  es tint- 
ed quantity  for  "Pin©  Grading  Subgrad©  and  Shoulders'*,  the  number  of 
miles,  determined  as  provided  for  above,  shall  be  paid  for  at  th© 
contract  unit  price  bid  per  mile  for  **Fin©  Gi^ading  Subgrade  and 
Shoulders",  which  price  and  payment  shall  constitute  full  oosapeasa- 
tion  for  shaping,  dressing,  and  compacting  the  subgrad©  and  shoulders 
and  for  all  labor,  equipment,  tools  and  incidentals  necessary  to  com- 
plete the  item,  provided  that  excavation  below  a  point  O.3  foot  under 
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the  existing  roadbed  sxarface,  removal  of  all  slides  in  excess  of 
5  cubic  yards  per  station,  and  additional  borrow  material  required 
to  bring  the  roadway  to  the  finished  section,  shall  be  paid  for  at 
the  contract  unit  price  bid  for  "Unclassified  ExcaTation",  "Borrow** 
and  "Overhaul",  as  the  case  may  be,  and  proTided  further  that  where 
the  bid  schedule  contains  an  estimated  quantity  for  "Watering  of 
Subgrade",  any  watering  required  imder  special  compacting  shall  be 
paid  for  as  provided  xmder  Section  21® 

Except  where  the  plans  expressly  provide  for  this  item  and  the 
bid  schedule  and  contract  contain  a  bid  price  for  "Fine  Grading 
Subgrade  and  Shoulders",  any  work  required  under  this  item  will  not 
be  paid  for  directly  but  shall  b©  considered  as  necessary  said  stib- 
sidiary  work  covered  under  the  contract  price  for  the  proposed  sur- 
face course  or  pavement. 
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SECTION  26 

OBLITERATION  OF  OLD  ROADWAY 

26,01    DESCRIPTION.    This  item  shall  consist  of  the  obliteration,  in 
accordance  with  these  specifications,  of  such  portions  of  abandoned 
roadways  as  are  shown  on  the  plans  or  designated  by  the  engineer  for 
obliteration  and  shall  include  the  appropriate  grading,  scarifying, 
plowing  and  harrowing  of  such  areas  of  the  old  roadway  as  directed. 

26»02    COHSTRUGTION  METHODS*    After  the  old  road  is  no  longer  needed 
for  traffic,  the  old  ditches  shall  be  filled  and  the  roadway  graded, 
either  to  approximately  restore  the  original  contour  of  the  ground 
or  to  produce  a  contour  that  will  merge  with  the  contour  of  the  ad- 
joining land.    HVhere  feasible,  the  old  ditches  may  be  filled  by 
blading  the  existing  surfacing  material  into  them  and  ccTrsring  it 
with  suitable  soil.    Old  structures,  including  guard  rail,  not 
included  in  other  bid  items  for  removing  structures,  shall  be  broken 
down  6ind  buried  or  removed,  as  directed.    All  material  with  salvage 
value  shall  be  carefully  removed  and  neatly  piled  to  avoid  damage. 

After  the  rou^  grading  is  completed,  the  area  of  the  old  road 
surfacing  shall  be  scarified  or  plowed  to  effectively  mix  the  re- 
maining metal  with  earth  and  the  entire  area  of  the  old  roadway 
simll  be  harrov^ed  and  smoothed.    The  entire  area  shall  be  left  with 
a  smooth  surface,  having  rounded  slopes  level  enough  to  permit 
cultivation. 

26.05    IMfiQD  OF  MASUREMESITe    The  length  of  old  roadway  obliterated 
to  b®  paid  for  shall  be  the  nuniber  of  stations  of  100  feat,  and  frac- 
tions thereof g  of  roadway,  measured  along  the  oonterline  thereof,  ob- 
literated as  required  and  aooeptdd» 

26. Oil.    BASIS  OP  PAYl^T.    When  the  bid  schedule  contains  an  estimat- 
ed quantity  for  "Obliteration  of  Old  Roadway",  the  number  of  stations 
determined  as  provided  above,  shall  be  paid  for  at  the  contract  unit 
price  par  station  bid  for  "Obliteration  of  Old  Roadway",  which  price 
and  payment  shall  be  full  compensation  for  all  material,  labor, 
equipment,  tools  and  incidentals  necessary  to  complete  this  item, 
except  as  provided  in  (a)  and  (b)  below. 

(a)  Material  obtained  from  the  old  roadway  and  used  in  construe 
tion  of  the  new  roadway  shall  be  paid  for  \mder  **Borrow"  and  "Over- 
haul", as  the  oase  may  be* 

(b)  TThen  the  bid  schedule  does  not  contain  an  estimated  quan- 
tity for  "Obliteration  of  Old  Roadway**,  the  length  of  this  item 
shall  not  be  paid  for  directly  but  shall  be  considered  as  a  sub- 
sidiary part  of  the  obligation  of  the  contractor,  covered  under 
other  contract  items. 
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SECTIOH  27 
F0BR0V7  DITCHES 

27«01   DBSCRIPTIOH.    This  item  shalX  consist  of  the  oonstruction  of 
fiarrow  ditches  in  accordance  with  these  specifications  and  in  con- 
formity with  the  locations  and  lines  shoim  on  the  plans  or  as 
directed  by  the  engineer.    Furrow  ditches  shall  be  constructed  above 
cut  slopes  for  the  purpose  of  intercepting  surface  drainage. 

27»02    COHSTRDCTIOH  METHODS.    Furrow  ditches  shall  be  formed  by 
p-ader,  or  other  methods «  along  the  lin@s  indicated  following  the 
natural  slope  of  the  ground.    They  shall  ba  cleaned  out  by  hajid 
shoTel  work,  or  some  other  suitable  methed^  throwing  all  loose 
material  on  the  downshill  side  so  that  the  bottom  of  the  finished 
ditch  shall  be  approximately  18  inches  below  th©  crest  of  the  loose 
material  piled  on  the  downhill  side.    Hand  finish  will  not  be  re- 
quiredf  but  the  flow  lines  shall  be  in  satisfactory  shape  to  provide 
drainage  without  overflow* 

27»03    METHOD  OF  MBiLSUREMBNT  m>  BASIS  OF  PAYl^T.    The  yardage 
moved  in  constructing  furrow  ditches  shall  be  measured  and  paid  for 
as  ^Headway  and  Drainage  EsEoavationp"  as  provided  for  in  Section  13 
of  these  specifications ,  which  price  and  payment  shall  be  full  com» 
pensation  for  excavation  of  the  furrow  ditches  and  the  tefi^&s^ 
banks,  and  for  all  labor,  eqidpment,  tools  and  incidentals  n«oesi&ry 
to  complete  the  item» 


DIVISION  II 
CONSTRUCTION  DETAILS 

PARTII  -  SU8BASE,  BASE  AND  SURFACE 
COURSES 
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DraSION  II 


CONSTRUCTION  DETAILS 


Part  Il—^ubbasey  Base  and  Surface  Couraes 


SECTION  28 


Rook  or  Gra-rel  Subbase  and  Base  Courses 


28*1    Selected  Borrow  Baa®  Course 


28.1-01    DESCRIPTION.    This  item  shall  consist  of  a  foundation 
course  composed  of  one  or  more  layers  of  selected  borrow  material 
such  as  pit  run  gravel,  talus  rook,  disintegrated  granite,  sand, 
shale,  scoria  or  other  similar  materials  obtained  from  sources 
desi^ated  on  the  plans  or  in  the  special  provisions,  or  authorized 
sources  supplementary  thereto,  selected  under  the  direction  of  the 
engineer* 

28.1-02  MTBRIAL.  The  material  shall  conform  in  maximum  size  and 
grading  to  the  following  limits t 


The  material  passing  the  No.  UO  sieve  shall  not  have  a  liquid 
limit  in  excess  of  25  nor  a  plasticity  index  in  excess  of  6,  pro- 
vided however,  that  material  having  a  zero  plasticity  index  may 
have  a  liquid  limit  of  not  to  exceed  30* 

28.1-03    CONSTRTCTION  METHODS.    Immediately  prior  to  the  placing  of 
a  selected  borrow  base  course,  the  surface  of  the  grade  shall  be 
bladed  smooth  and  shaped  to  the  cross  section  as  shown  on  the  plans. 
All  holes,  ruts,  defects  or  soft  places  occurring  in  the  subgrade 
because  of  traffic  or  haul  over  same,  or  for  any  o"ttier  cause,  shall 
be  corrected  before  surfacing  materials  are  placed  on  the  roadway* 
No  sub-base  course  shall  be  placed  upon  wet  or  muddy  subgrade  unless 
otiierwibe  directed  by  the  engineer.    At  least  one  mile  of  finished 
and  accepted  earth  graded  road  shall  be  oon^leted  in  advance  of  the 
placing  of  any  sub^base  course. 

The  subgrade  shall  be  compacted  by  rolling  as  directed  by  the 
engineer.    Where  required  and  directed  by  the  engineer,  the  roadbed 
shall  be  thoroughly  watered  with  an  approved  type  of  watering  device 
prior  to  and  during  rolling  operations.    The  amount  of  water  to  be 
used  shall  be  determined  by  the  engineer. 

The  material  in  any  base  course  shall  be  mixed  and  placed  in 
horizontal  layers  of  not  more  than  6  inches  loose  thickness.  The 
depositing  and  spreading  of  the  material  on  the  prepared  subgrade, 
or  on  a  completed  base  course  layer,  shall  commence  at  the  point 
farthest  from  the  point  of  loading,  unless  otherwise  directed,  and 
shall  progress  continuously  without  breaks.    The  material  shall  be 
deposited  and  spread  in  a  imiform  layer  and  without  segregation  of 


Passing  a  screen  with  1^  squfere  openings 
Passing  a  No.  h  sieve  •••.•••••.•«••••• 
Passing  a  No.  200  sieve,  not  more  than  • 


....  100?^ 

25  to  30f' 
  15^ 
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size  to  such  loos®  depth  that  when  ooapaoted,  making  due  allowance 
for  any  filler  that  is  to  be  blended  on  the  road«  the  layer  will 
have  the  required  thiolcness*    Spreading  shall  be  from  dxmp  boards, 
spreader  boxes,  or  moving  vehicles  equipped  to  distribute  the  mate- 
rial in  a  uniform  layer*    Ifhen  more  than  one  layer  is  required*  the 
oonstruotion  procedure  described  shall  apply  to  each  layer*  Each 
layer  of  each  base  course  shall  be  bladed  smooth  and  thoroughly 
compacted  by  rolling,  supplemented  by  water,  if  required,  before  the 
succeeding  layer  is  placed* 

If  the  material  in  the  pit  from  which  the  base  is  obtained 
contains  more  than  13  percent  of  oversize  material,  the  oversize 
material  shall  be  removed  by  passing  ihe  gravel  through  a  screen  at 
the  pit*    If  the  pit  r\m  material  contains  less  than  13  percent 
oversize  material,  screening  will  not  be  required  providing  the  con- 
tractor forks  or  rakes  off  all  oversize  material  which  protrudes 
above  the  grade  line  of  the  finished  base  course  section  and  disposes 
of  this  oversize  material  as  directed  by  the  engineer* 

Spreading,  watering  processing  and  compacting  shall  be  done  in 
accordance  with  Sections  29*02  to  29*0U  of  ihesQ  specifications* 

28*l«0i|.    METHOD  OF  MEA.SUHBMEMT*    Selected  borrow  base  course  material 
shall  be  measured  by  the  cubic  jard  loos®  measurement  in  the  vehicle 
at  the  point  of  delivery  on  tiie  road,  or  by  the  ton,  as  may  be 
designated  in  the  proposal  form*    If  measiired  by  t^e  cubic  y&rd,  a 
deduction  shall  be  aade  for  the  amount  of  oversize  material  which 
it  my  be  necessary  to  remove  from  the  roadway*    If  measured  by  the 
ton,  the  requirements  as  set  forth  under  Section  29*07  (a)  iiall 
apply* 

Measurement  of  watering  and  rolling  shall  be  made  in  accordance 
with  Sections  21  and  22  of  these  specifications* 

28*1-05    BASIS  OF  PAYMEBTT*    The  jiardage  of  selected  borrow  base 
course  material  determined  as  provided  above  shall  be  paid  for  at 
the  contract  unit  price  bid  per  ton  or  per  cubic  jard  complete  in 
place,  which  price  and  payment  shall  be  full  compensation  for  fur- 
nishing, loading,  hauling,  spreading,  shaping  and  for  all  equip- 
ment, tools,  labor  and  incidentals  necessary  to  cozoplete  the  work* 

Watering  and  rolling  will  be  paid  for  as  provided  in  Section  21 
and  22  of  these  specifications* 

28*2  Base  Course 

28*2-01    DESCRIPTION*    This  item  shall  consist  of  one  or  more 
courses  of  crushed  gravel  or  stone  base  course  material,  constructed 
on  the  prepared  subgrade  or  previously  placed  selected  borrow  base 
course  in  accordance  with  these  specifications  and  in  conformity 
with  the  lines,  grades,  thickness  and  typical  cross  sections  shown 
on  the  plans  or  designated  hy  the  engineer* 

28*2-02    MA.TERIAL*    Crushed  gravel  or  <irushed  stone  base  course 
material  (classes  1,  2  and  3)  shall  consist  of  hard,  durable  parti- 
cles of  fragments  of  stone  or  gravel  crushed  to  required  size,  and 
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a  filler  of  sand  or  other  finely  divided  mineral  matter.    The  por- 
tion of  the  material  retained  on  a  So*  h  sieve  shall  be  known  as 
ooarse  aggregate  and  that  portion  passing  a  No*  h  sieve  shall  be 
known  as  filler*    ll3hen  produced  from  gravel,  not  less  than  50  per- 
cent by  weight  of  the  coarse  aggregate  particles  shall  be  peurticles 
having  at  least  one  fractured  faoe«  and  if  necessary  to  meet  this 
requirement  or  to  eliminate  an  excess  of  filler,  the  gravel  shall 
be  screened  before  crushing*    The  composite  base  course  material 
shall  be  free  from  vegetable  matter  and  lumps  or  balls  of  clay  and 
shall  meet  the  requirements  for  one  of  the  following  ©lasses,  which- 
ever is  called  for  in  the  bid  schedule* 

(A)    Class  1  Material  (Coarse  Graded)*    Class  1  material  shall 
meet  the  requirements  for  one  of  the  gradings  given  in  Table  1, 
whichever  is  called  for  in  the  bid  schedule,  using  A*A«S«H*0*  Methods 
T-11  and  T-27« 


tkBlE  1  -  Requirements  for  Grading 

•"^  =  ^ 


Sieve  Designation 


ercentages  by  wei^t  passing  square 
mesh  sieves  (A*A*S*H*0*  T«27) 
ding  s  Grading  t  Grading  t  Gri 
B-1 


Grading 
A-1 


Grading 
C-1 


ading 
D-1 


3  inch  , 
2  inch  . 
li  inch 
1  inch  , 
Ho,  h  - 
No.  200, 


100 


35-65 
10-30 


less  than 


100  I   

  t  100 

50-80  I   

15-^5  «  20-^4.0 
  t  10 


100 

25-45 

10 


(B)    Class  2  Material  (intermediate  Graded)*    Class  2  material 
shall  meet  the  requirements  for  one  of  the  gradings  given  in  Table 
2,  whichever  is  called  for  in  the  bid  schedule,  using  A*A«S«H*0« 
Methods  T-11  and  T-27» 


TABLB  2 


Requirements  for  Grading 

Percentages  by  weight  passing  square 

mesh  sieves  (A*A*StH.O.  T-27) 
Grading  s  Grading  t  Grading  t  Grading 


Sieve  Designation 


A-2 

t 

B-2 

t 

C-2 

: 

D-2 

100 

s 

t 

s 

1 

100 

t 

t 

t 

8 

100 

t 

1^5-75 

t 

50-80 

S 

t 

100 

15-^5 

t 

20-50 

s 

25-55 

t 

30-60 

t 

> 

t 

20-50 

10 

t 

12 

s 

12 

t 

12 

3  inch   

2  inch   

li  inch   

1  inch   

No.  k  

No.  10  

No.  200  less  than 


The  amount  of  the  fraction  of  Class  2  material  passing  the  No* 
200  sieve  shall  be  less  than  one-half  of  the  fraction  passing  the  No* 
UO  sieve* 

That  portion  of  the  filler,  including  blended  filler,  for  Class 
2  material,  passing  a  No.  UO  sieve  shall  have  a  liquid  limit  of  not 
more  than  30  and  a  plasticity  index  of  not  more  than  6,  as  determined 
by  A.A.S.H.O.  Methods  T  89  and  T  9I,  respectively. 

Coarse  aggregate  for  Class  2  material  shall  have  a  per  cent  of 
wear  of  not  more  than  kO  at  5OO  revolutions  as  determined  by  A.A.S.H*0i 
Method  T  96  (Los  Angeles  Rattler  Test). 
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(C)    Class  3  Iflaterial  (Stabilized).    Class  3  n&terial  shall 
meet  the  requirements  for  one  of  the  gradings  given  in  Table  3# 
whichever  is  called  for  in  the  bid  schedule,  using  A«A«S.H«0.  Ifetbods 
T-11  and  1-27. 


TABLE  3  -  Requirements  for  Grading 


Sieve  designation 


3  inch  . 
2  inch  . 

li  inch 
1  inch  . 
3/k  inch 
3/8  inch 
No,  1^ 
lo.  10  , 
No.  ho  . 
No.  200 


Percentages  by  wei^t  passing  square 
mesh  sieves  (A.A.S.H.O.  T-g?) 


100 
70-100 
50-80 
55-65 
25-50 
15-30 


The  gradations  shown  for  Class  1,  2  and  3  material  represent 
the  extr^ne  limits  which  shall  determine  the  suitability  of  aggre- 
gate for  use.    The  final  gradation  decided  on  within  the  limits 
designated  in  the  tables  shall  be  uniformly  graded  from  coarse  to 
fine  and  shall  not  vary  from  the  low  limits  on  one  screen  to  the 
high  limits  on  the  adjacent  screen,  or  vice  versa. 


The  engineer  may,  when  necessary  to  obtain  a  desired  and  mi- 
form  mixture,  fix  tiie  maximum  percent  of  the  mineral  aggregate  pas- 
sing tfee  No.  k   sieve  within  the  specified  limits  and  the  contractor 
will  not  be  allowed  any  claim  for  payment  of  cost  for  rejection  of 
fines  to  conform  to  such  maximum  limits « 


The  anaomt  of  the  fraction  of  Class  3  mterial  passing  the 
No.  200  sieve  shall  be  less  than  one-half  that  of  the  fraction  pas- 
sing the  No.  ho  iiove« 

That  portion  of  the  filler,  including  blended  filler,  for 
Class  3  loaterial  passing  a  No.  hO  sieve  shall  have  a  liquid  limit 
of  net  more  t^ian  25  and  a  plasticity  index  of  not  M)re  than  6,  as 
determined  by  A.A.S.H.O*  Jfethods  T-69  and  T«91,  respectively. 

Coarse  aggregate  for  Class  3  material  shall  have  a  percent  of 
wear  of  not  more  than  I4.O  at  5OO  revolutions  as  determined  by 
A.A.S.H.O.  Method  T-96  (Los  Angeles  Rattler  Test). 

Filler  for  Blending*    If  filler  in  addition  to  that  naturally 
present  in  the  base  course  material  is  necessary  for  meeting  the 
grading  requirements  or  for  satisfactory  bonding  of  the  material,  it 
shall  be  uniformly  blended  with  the  base  course  material^  at  the 
screening  and  crushing  plant  or  on  the  road  as  specified  in  Section 
32.    The  material  for  gueh  purpose  shall  be  ob1»in©d  from  sources 
approved  by  "ttie  engineer,  shall  be  free  from  hard  lumps  eskd  shall 
not  contain  more  than  I5  percent  of  mterial  retained  on  a  No.  h 
sieve. 
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28.2-03    PREPARATION  OF  SUBGRADE.    Before  placing  base  mterial, 
the  subgrade  shall  be  brought  to  a  uniform  cross  section  and  grade 
conforming  to  the  plans.    Soft  or  spongy  material  shall  be  removed 
from  the  subgrade,  the  holes  backfilled  with  approved  granular 
material  and  the  entire  subgrade  firmly  compacted  by  rolling  if  so 
directed  by  the  engineer. 

The  roller  or  rollers  used  shall  be  either  a  self-propelled 
3-wh8el  roller,  weighing  not  less  than  8  tons  or  a  sheep's  foot 
tamping  roller  of  an  approved  design.    Pneumatic  tired  rollers  may  » 
be  used  if  approved  by  the  engineer. 

Rolling  shall  commence  at  the  sides  and  progress  toward  the 
center.    No  less  than  three  complete  passages  of  a  roller  of  any 
type  shall  be  required  and  rolling  shall  be  continued  until  the 
siarface  of  the  roadbed  is  smooth  and  unyielding. 

Tifhen  required  and  directed  by  the  engineer,  the  roadbed  shall 
be  thoroughly  watered  with  an  approved  type  watering  device  prior 
to  and  during  rolling  operations.    The  amount  of  water  to  be  used 
shall  be  determined  by  the  engineer.    Tfhere  the  roadway  has  been 
\ander  traffic  and  the  surface  has  been  to  some  extent  compacted  or 
is  in  such  hardened  condition  that  it  will  not  permit  the  entrance 
of  water  nor  yield  under  the  rollers,  the  roadbed  shall  be  scari- 
fied to  a  depth  of  not  less  than  h  inches  and  shall  be  bladed  tru« 
to  cross  section  with  a  heavy  blade  grader  prior  to  the  commencing 
of  watering  and  rolling  operations.    Provided,  however,  that  on 
those  sections  which  are  satisfactorily  cojnpacted  and  are  smooth  and 
true  to  line  and  grade,  the  engineer  may  omit  the  required  scarify- 
ing, watering  and  rolling. 

NOTE  a    In  order  to  save  repetition  it  ^all  be  understood  tlmt 
Sections  29.01  to  29*08,  inclusive,  apply  to  the  method  of  placing, 
measurement  and  payment  for  base  course  surfacing,  top  course  sur- 
facing (type  '*A'*),  cushion  course  and  top  course  surfacing  (type 
"B**)  and  all  items  pertaining  thereto. 
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SECTION  29 

ROCK  OR  GR4VEL  SURFACE  COURSES 

29.1    Top  Course  (Type  A) 

29.1-01    DESCRIPTION.    This  item  shall  consist  of  a  course  or 
courses  of  crushed  gravel  or  stone  and  filler  placed  on  the  roadway 
in  accordance  with  these  specifications  and  in  conformity  with  the 
lines,  grades  and  typical  section  sho"sm  on  the  plans.    In  general 
it  will  serve  as  the  aggregate  for  the  cushion  ooiirse  between  the 
base  and  the  bituminous  material  and  for  the  aggregate  to  be  incor- 
porated into  the  bituminous  surface. 

29*  1-02    MA.TERIAL.    Aggregate  for  gradings  A,  B,  C,  D  and  F  shall 
consist  of  coarse  aggregate  or  gravely  crushed  to  size  as  necessary, 
or  crushed  stone,  in  either  case  composed  of  hard  durable  pebbles 
or  stone  fragments,  and  a  filler  of  finely  crushed  stone j  sand  or 
other  finely  divided  mineral  matter.    Aggregate  for  grading  E  shall 
consist  of  fine  gravel  and  sand,  disintegrated  granite,  or  other 
similar  granular  mterials.    The  portion  of  the  material  retained  on 
a  No*  If.  sieve  shall  be  known  as  coarse  aggregate,  and  that  portion 
Jessing  a  No*  I4.  sieve  shall  be  known  as  filler*    The  composite 
smterial  shall  meet  the  requirements  for  one  of  the  gradings  given 
in  Table  1,  whichever  is  called  for  in  the  bid  schedule,  using 
A.A,S.H,0.  Methods  T-11  and  T-27. 

Table  1  »  Requirements  for  grading  of  Aggregate 


Sieve  s Grading  s Grading  : Grading  s Grading  x Grading  J  Grading 
pesignation  A      ^  ,    ^        «      Q        »      P       »      E       t  F 


,  s  100 

100 

i 

100 

s 

100 

100 

t 

3 A  inch  •  •  • 

•  i  75-100 

t 

75-100 

1 

85-100 

% 

85-100 

: 

85-100 

: 

100 

.  t  30-  k5 

% 

1+0-  60 

t 

k3'  65 

t 

50-  70 

t 

60-  95 

s 

ho'63 

.  s  20-  35 

t 

25-  h3 

t 

30-  50 

s 

35-  55 

s 

U5-  80 

i 

30-55 

No.  ho 

t 

i 

i 

3 

8 

15-35 

No.  200 

.82-7 

t 

Q 

i 

^-  10 

5-  12 

t 

5-  15 

1 

1+-10 

The  above  gradations  represent  the  extreme  limits  which  shall 
determine  the  suitability  of  aggregate  for  use*    The  final  graduation 
decided  on  within  the  limits  designated  in  the  tables  shall  be  uni- 
formly graded  from  coarse  to  fine,  and  shall  not  vary  from  the  low 
limits  on  one  screen  to  the  high  limits  on  the  adjacent  screen,  or 
vice  versa. 

The  engineer  may,  when  necessary  to  obtain  a  desired  and  uniform 
mixture,  fix  the  maximum  percent  of  the  mineral  aggregate  passing 
the  No.  U.  sieve  within  the  specified  limits  and  the  contractor  will 
not  be  allowed  any  compensation  for  cost  incurred  in  the  rejection 
of  fines  to  conform  to  such  maximum  limits. 

Aggregate  shall  be  so  graded  within  the  limits  given  in  Table  1 
that  at  least  10  percent  of  the  total  aggregate  shall  pass  a  No.  h 
sieve  and  be  retained  on  a  No.  10  sieve.    The  amount  of  the  fraction 
passing  the  No.  200  sieve  shall  be  less  than  one-half  the  portion 
passing  the  No.  UO  sieve.    No  intermediate  sizes  of  aggregate  shall 
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be  removed  for  uae  in  the  seal  coat  or  for  other  purposes  inithout 
the  written  consent  of  -ttie  engineer* 

HThen  one  of  the  gradings  A,  B«  C^,  D  or  F  is  speoified,  the 
coarse  aggregate  shall  have  a  percent  of  wear  of  not  more  than  1^0 
at  300  revolutions*  as  determined  by  A«A.S.H«0«  Method  T-96  (Los 
Angeles  Rattler  Test). 

For  all  gradingSf  that  portion  of  the  filler,  including  any- 
blended  filler,  passing  a  Ho.  kO  sieve  shall  have  a  liquid  limit  of 
not  more  than  30  and  a  plasticity  index  of  not  more  than  6,  as  de- 
termined by  A.A,S,H.O«  Methods  T  89  and  T  91,  respectively. 

The  oon^osite  aggregate  shall  be  free  from  vegetable  matter « 
lumps  or  balls  of  clay,  adherent  films  of  clay  or  other  matter  that 
will  prevent  thorough  coating  with  bituminous  material.    The  aggre- 
gate shall  be  of  such  nature  that  a  thorough  coating  of  the  bitu- 
minous material  to  be  used  in  the  work  will  not  slough  off  upon 
contact  with  water.    The  bituminized  aggregate  shall  have  a  swell 
of  not  more  than  I.5  percent,  as  determined  by  n^thod  "A**  of  A#A«S. 
H.O.  Method  T-101. 

^  29.2    TOP  COURSB  (Type  B) 

29*2-01    DESCRIPTION.    This  item  shall  consist  of  one  or  more 
courses  composed  of  crushed  rock  or  gravel  constructed  on  the  pre- 
pared base  in  accordance  with  these  specifications  and  in  conformity 
with  the  lines,  grades  and  thickness  shown  on  the  plans  and  shall 
constitute  the  wearing  course  of  the  finished  roadway  without  the 
addition  of  bituminous  materials  or  other  stabilizing  agencies. 

29.2-02    MATERIAL*    The  material  for  this  work  shall  be  crushed 
from  rock  or  gravel  having  a  loss  of  not  to  exceed  UO  percent  when 
subjected  to  3OO  revolutions  of  the  Los  Angeles  abrasion  machine 
and  shall  be  uniform  in  quality  and  grading*    TThen  tested  by  means 
of  laboratory  sieves  it  shall,  including  any  binder  which  may  have 
been  added,  meet  the  following  requirements* 


Percentages  by  Weight  Passing  Square  Mesh 
Sieves  A.A.S.H.O*  T-27 


Passing 


1  inch  sieve 

inch  sieve 
3/8  inch  sieve 
No*  k  sieve  *•« 
No*  10  sieve 
No*  UO  sieve  •< 
No*  200  sieve  < 


Grading  t  Grading 
"BA"      I  "BB" 


loo 

85-100 
65-100 
55-  85 

Uo-  70 

25-1*5 

10-  25 


loo 

70-100 
50-  80 
35-  65 
25-50 
15-  30 
5-  15 


Grading 
"BC" 


Uo-75 
25-60 

Less  than 
12 


Grading 
"BD** 


100 

70-100 
35-  80 
25-  50 
8-  25 


The  above  gradations  represent  the  extreme  limits  which  shall 
determine  the  suitability  of  aggregate  for  use*    The  final  gradation 
decided  on  within  the  limits  designated  in  the  tables  shall  be  tani- 
formly  graded  from  coarse  to  fine,  and  shall  not  vary  from  the  low 
limits  on  one  screen  to  the  high  limits  on  the  adjacent  screen,  or 
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vice  versa. 

The  engineer  may,  when  necessary  to  obtain  a  desired  and  uni- 
form mixture,  fix  the  maximum  percent  of  the  mineral  aggregate  pas- 
sing the  No*      sieve  within  the  specified  limits  and  the  contractor 
will  not  be  allowed  any  claim  for  payment  for  cost  for  rejection  of 
fines  to  conform  to  such  maximum  limits* 

The  fraction  passing  the  Ho*  200  sieve  shall  be  less  than  two- 
thirds  of  the  fraction  passing  the  No*  kO  sieve*    The  fraction  pas- 
sing the  No*  kO  sieve  shall  have  a  liquid  limit  not  greater  than  35 
and  a  plasticity  index  of  not  less  than  I4.  or  more  than  9»    ^*©n  pro- 
duced from  gravel,  not  less  than       percent  by  weight  of  the  coarse 
aggre^te  particles  shall  be  particles  having  at  least  one  fractiared 
face  and,  if  necessary  to  meet  this  requirement  or  to  eliminate  an 
excess  of  filler,  the  gravel  shall  be  screened  before  crushing* 

29.3    CUSHION  COURSE 

29.3-01    DESCRIPTION.    This  item  shall  consist  of  a  single  course  of 
crushed  gravel  material  constructed  on  a  prepared  base  in  accordance 
with  these  specifications  and  in  conformity  with  the  lines,  grades, 
and  thicknesses  shown  on  the  plans  or  desi^ated  by  the  engineer* 
In  general,  it  will  be  the  gravel  course  placed  between  the  base 
course  material  and  the  oiled  mat* 

29*3-02    MTERIAL*    The  material  shall  meet  all  requirements  for 
Type  A  top  course  crushed  gravel  as  set  forth  in  Section  Z9*l'^» 
The  grading  shall  tee  as  designated  on  the  plans  or  in  the  propo- 
sal forau 

NOTSf    Articles  29*01  to  29*08  following  apply  to  the  pro- 
duction and  placing  of  base  course.  Top  Course  (Type  A),  Top 
Course  (Type  B)  and  Cushion  Course. 

29.01    SCREENING  AND  CRUSHING*    It  is  the  intention  of  these  speci- 
fications to  provide  for  crushed  gravel  or  crushed  rock  siarfacing, 
a  material  containing  as  large  a  proportion  as  possible  of  crushed 
material.    The  entire  volume  of  oversize  material  in  Hiq  source, 
except  boulders  too  large  for  the  crusher,  shall  be  passed  through 
the  various  crushing  or  reduction  units  until  such  oversize  has  been 
reduced  to  the  sizes  specified.    In  no  oases  shall  oversize  material 
smaller  than  6  inches  in  largest  dimension  be  rejected.    The  crushed 
material  shall  be  remixed  with  the  screened  mterial  so  that  a  uni- 
form product  will  be  obtained* 

The  screening  plant  shall  consist  of  a  revolving  trommel  screen* 
shaker  screen  or  vibratory  screen  of  suitable  design  to  properly 
classify  the  required  sizes.    A  storage  bin  of  ample  capacity  to  in- 
sure uniform  quality  and  delivery  of  materials  shall  be  provided* 
Loading  of  trucks  directly  from  the  conveyor  belt  from  the  crusher 
will  not  be  permitted* 

No  surfacing  material  wilfl  be  accepted  which  is  loaded  into 
trucks  in  a  segregated  condition  or  which  does  not  conform  to  the 
required  grading. 

In  case  the  material  deposit  contains  sand  or  other  material 
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passing  a  screen  having  one^foiarth  inch  square  openings,  in  excess 
of  the  specification  requirements,  or  of  an  maoceptable  qxjality, 
such  excess  or  undesirable  mterial  shall  be  removed  and  wasted 
prior  to  crushing,  or  during  screening  operations  if  crushing  is 
not  required* 

When  production  is  from  sources  mad©  available  by  the  State 
material  wasted  in  -tiie  mantifactur©  of  surfacing  material  shall  be 
disposed  of  as  directed  and  will  remain  the  property  of  the  State. 

29e02    CONSTRUCTION  METHODS,    Before  the  placing  of  any  surfacing 
course  is  permitted,  the  subgrade  or  base  shall  be  brought  to  a 
uniform  cross  section  and  grade  conforming  to  the  plans*    Soft  or 
spongy  material  shall  be  removed  from  the  subgrade,  the  holes  back- 
filled with  approved  granular  material  and  the  entire  subgrade 
firmly  compacteds    Surfacing  material  shall  not  be  placed  upon  a 
I    wet,  unco mpac ted  or  im stable  base  or  surface  course.    Hauling  over 
the  subgrade,  or  over  surfacing  completed,  or  in  ihe  process  of  oaa- 
struction,  will  not  be  permitted  at  such  times  and  in  such  manner 
as  to  be  detrimental  to  the  subgrade  or  base*    Unless  otherwise 
authorized  by  the  engineer,  at  least  one  mile  of  completely  finished 
base  shall  be  kept  in  advance  of  the  placing  of  any  surface  course* 

In  addition  to  the  restrictions  imposed  by  State  Laws  on  the 
speed,  size  and  weight  of  vehicles,  weight  of  loads  and  tire  equip- 
ment (Chapter  171#  Laws  1931»       amended  by  Chapter  ikl.  Laws  1953* 
Section  1751*1  to  1752*0,  Revised  Codes  of  Montana^  1955,  as  amended 
by  Chapter  l&k.  Session  Laws  of  1959)*  the  engineer  may  further 
restrict  the  speed  of  the  hauling  units  and  the  weight  of  loads  as 
he  may  deem  necessary  to  prevent  damage  to  the  previously  constructed 
base  or  surface  course  or  courses* 

The  mixing,  shaping,  spreading  and  maintenance  of  the  surface 
courses  shall  be  done  with  a  motor  grader  weighing  not  less  than 
ll4.,000  pounds  with  sufficient  tractor  power  for  its  efficient  oper- 
tion,  or  with  a  blade  grader  weighing  not  less  than  8,000  pounds 
pulled  by  a  tractor  of  sufficient  power  for  efficient  operations* 

)  (a)    Roller  Compaction*    Unless  otherwise  stated  in  the  special 

provisions,  all  gravel  or  rock  sub-base,  base  and  surface  courses 
shall  be  roller  compacted*    All  surface  course  material  shall  be 
placed  on  the  prepared  subgrade  or  base  course  in  horizontal  layers 
of  not  more  than  h  inches  loose  thickness,  each  layer  being  mixed, 
bladed  smooth  and  thoroughly  compacted  by  rolling  before  the  suc- 
ceeding layer  is  placed.    The  depositing  and  spreading  of  the 
material  on  the  prepared  subgrade  or  base  course,  or  on  a  completed 
layer,  shall  commence  at  the  point  furthest  from  the  point  of  load- 
ing, ^inless  otherwise  directed,  and  shall  progress  continuously 
without  breaks*    The  material  shall  be  deposited  and  spread  in  a 
uniform  layer  without  segregation  of  size  to  such  loose  depth  that 
when  compacted,  making  due  allowances  for  any  filler  that  is  to  be 
blended  on  the  road,  the  layer  shall  have  the  required  thickness. 
Spreading  shall  be  from  dxjmp  boards,  spreader  boxes,  or  from  moving 
vehicles  equipped  to  distribute  the  material  in  a  imiform  layer. 
"V^hen  more  than  one  layer  is  required  the  construction  procedure 
described  in  the  next  paragraph  below  shall  apply  similarly  to  each 
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layer. 

After  the  aurfaco  course  material  has  been  spread,  it  shall  be 
thoroughly  blade  mixed  to  the  full  depth  of  the  layer  by  alternately 
blading  the  entire  layer  to  the  center  and  back  to  the  edges  of  the 
road.    A  motor  grader  weighing  not  less  than  JlipOOO  pounds  or  a 
blade  grader  weighing  not  less  than  8,000  pounds,  having  blades  not 
less  than  10  feet  long  and  having  sufficient  tractor  power  for  their 
efficient  operation,  shall  be  used  for  the  mixin-g,  provided,  however, 
that  traveling  jnixors  or  traveling  plants  of  a  type  approved  by  the 
engineer  may  be  used  in  lieu  of  blade  mixing*    If  additional  filler 
is  required  it  shall  be  added  in  conformily  with  Section  32  of  these 
specifications. 

(b)    Traffic  Compaotion*    "When  so  indicated  on  the  plans  or  in 
the  special  provisions^  the  surface  course  shall  be  compacted  by 
traffic  instead  of  being  rolled  as  required  above*    In  such  case, 
the  depositing  and  spreading  of  material  on  the  road  shall  start  at 
the  point  nearest  the  point  of  loading,  and  compaction  shall  be 
accomplished  by  directing  the  hauling  and  public  traffic  over  the 
full  width  of  each  layer.    Blading  and/or  dragging  shall  accompany 
traffic  compaction,  and  the  surface  shall  be  kept  free  of  corruga- 
tions and  waves  at  all  times  until  the  project  is  completed  and 
accepted.    The  material  shall  be  sprinkled  with  water  during  the 
blading  and/or  dragging  when  and  if  directed  by  the  engineer.  Where 
the  traffic  method  of  compaction  is  used  the  muerial  shall  be  pro- 
cessed and  spread  as  closely  behind  the  dumping  units  as  is  practica- 
ble, but  in  no  case  shall  the  length  of  the  unprocessed  section 
exceed  one-half  mile. 

29.03    ^TERIIJG.    Prior  to  and  during  the  mixing  operations,  if 
required,  water  shall  be  added  to  the  material  as  directed  by  the 
engineer,  or  in  such  amounts  that  the  entire  mass  during  mixing  is 
wetted  to  such  an  extent  as  to  prevent  segregation  of  fine  and  coarse 
materials.    The  sprinkler  or  other  water  spreading  device  shall  be 
of  such  tj/pe  as  to  provide  a  uniform  distribution  of  the  water  with- 
out producing  any  noticeable  washing  effect  upon  the  surfacing  mate- 
rial and  it  shall  be  approved  by  the  engineer  prior  to  use.  The 
amount  of  u*ater  used  shall  be  as  directed  by  the  engineer. 

29.0l|.    ROLLING.    Except  where  the  plans  or  specifications  provide 
for  traffic  compaction,  material  placed  shall  be  conpactsd  to  th© 
full  width  by  rolling  with  a  three-wheel  power  roller  weighing  at 
least  8  tons.    Rolling  shall  be  done  in  accordance  v^ith  Section  22 
of  these  specifications.    Any  irregularities  or  depressions  that 
develop  under  rolling  shall  be  corrected  by  loosening  ths  s^terial 
at  these  places  and  adding  or  removing  material,  as  ihe  case  may 
require,  until  the  surface  is  smooth  and  uniform. 

After  the  rolling  described  above  has  been  completed,  the  sur- 
face shall  be  bladed  with  a  blade  or  motor  grader  meeting  the 
requirements  given  above.    Blading  and  rolling  shall  be  performed 
alternately  as  required  or  directed  to  maintain  a  smooth,  even, 
uniformly  compacted  surface  until  the  final  inspection.    Along  oxirbs, 
headers  and  walls,  and  at  all  places  not  accessible  to  the  roller, 
the  STirfaoe  course  material  shall  be  tamped  thoroughly  with  mechanical 
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tampers  or  hand  tampers*    Eaoh  hand  tamper  shall  weigh  not  less 
than  50  pounds  and  have  a  face  area  of  not  more  than  100  square 
inches.    The  material  shall  be  sprinkled  with  water  during  rolling, 
tamping  and  blading  when  and  if  directed  by  the  engineer. 

29.05  SURFACE  SMOOmmSS.    The  surfac©  of  any  base  course,  when 
finished,  shall  be  such  that  when  tested  with  a  10-foot  straight 
edge  placed  on  the  surface  with  its  centerline  parallel  to  the 
center line  of  the  highway,  the  maximum  deviation  of  the  surface  from 
the  edge  of  the  strai^t  edge  shall  no  where  exceed  three-eights  of 
an  inch,  nor  more  than  1  inch  from  a  string  line  stretch  between 
grade  stakes  at  i+O'  intervals^    Should  patching  of  the  base  course 
be  necessary  in  order  to  meet  such  tolerances^  it  shall  b®  performed 
using  methods  approved  by  th©  engineer  and  using  cushion  course 
aggregates.    Payment  for  such  cushion  course  aggregate  used  for 
patching  shall  be  at  the  unit  price  bid  for  bas©  course  material. 

I 

No  portion  of  the  completed  surface  of  a  cushion  course  shall 
be  more  than  one-fourth  inch  below  the  edge  of  a  templet  10  feet  la 
length  laid  parallel  to  the  centerline  of  the  roadway. 

29.06  FIILD  LA-BORA-TORY.    Unless  otherwise  specified  in  the  plans, 
proposal  forms  or  special  provisions,  the  contractor  shall  provide 
and  maintain  at  the  site  of  the  work  and  at  a  location  designated 
by  the  engineer,  a  building  to  be  used  by  the  engineer  and  as  a 
field  laboratory.    This  building  shall  be  not  less  than  10  feet  ia 
width  and  12  feat  in  length  and  8  feet  in  height,  and  shall  be  well 
constructed  and  wea-tJier  proof. 

It  shall  be  constructed  so  that  it  may  be  moved  from  one  point 
to  another  on  the  project  and  shall  be  fitted  with  door  and  windows 
and  equipped  with  a  work  bench  aad  chair  with  a  stove  and  fuel  for 
heating  when  required.    Use  of  a  trailer  house,  not  less  than  7  feet 
wide  and  ih  feet  long,  will  also  ba  permitted,  provided  it  conforms 
in  other  respects  with  the  requirements  herein  set  forth. 

Unless  otherwise  provided  in  the  special  provisions,  the  lab- 
oratory after  completion  of  the  projsot  shall  remain  the  property 
I    of  the  contractor* 

Payment  for  the  laboratory  with  furnishings,  fuel,  maintenance 
and  moving  on  the  project  as  directed,  will  be  considered  as  covered 
xmder  th©  bid  prices  for  surfacing  material. 

29*07    METEODS  OF  MEASUREMENT,    (a)    Ghravel  or  rook  surfacing  mate- 
rial shall  be  measured  by  the  cubic  yard  or  by  the  ton  of  2000 
pounds  as  called  for  in  the  proposal  form.    If  measured       the  cubic 
yard,  the  measurement  shall  be  made  of  13ie  loose  material  in  the 
vehicle  at  the  point  of  delivery  on  the  road  and  in  order  to  aid  in 
the  checking  of  loads,  the  contractor  shall  strike  or  level  any 
load  when  ordered  to  do  so  by  the  inspector. 

If  measiared  by  the  ton,  the  material  shall  be  weighed  on  scales 
furnished  by,  and  at  the  expense  of,  the  oontraotort    The  scales 
shall  be  satisfactory  to  the  engineer  and  shall  be  tested  and  sealed 
at  the  expense  of  -ttie  contractor  prior  to  their  use  upon  the  projedt 


and  as  often  thereafter  as  the  engineer  nsay  deem  necessary  to  in- 
sure their  accuracy* 

The  scales  shall  be  installed  under  the  gravel  bin  and  shall 
be  housed  in  a  suitable  manner.    They  shall  be  equipped  'strith  a 
telltale  or  other  approved  mechanical  device  which  shall  indicate 
when  required  truck  loadings  are  reached*    Trucks  shall  be  loaded 
only  to  the  nearest  one-half  ton  and  each  truck  shall  consistent- 
ly haul  the  same  tonnage*    Trucks  shall  be  so  numbered  as  to 
clearly  indicate  the  tonnage  to  be  hauled*    Varying  of  loadings 
in  individual  trucks  shall  not  be  permitted* 

(b)  Watering^  if  required,  shall  be  measured  by  the  l^QOO 
U.S*  gallons  and  the  unit  bid  price  shall  include  the  providing 
and  maintaining  of  the  required  water  plant  and  units  used  in  the 
application,  unless  othersd.se  stipulated^ 

(c)  Unless  otherwise  pro-^ded  in  the  special  provisions, 
rolling  of  gravel  courses,  and  of  subgrade  will  be  measured  as 
provided  in  Section  22  of  these  specifications* 

29.08    BASIS  OP  PAYMENT.    The  completed  and  aooepted  surface 
courses  shall  be  paid  for  at  the  contract  unit  bid  prices  for 
^ch  of  the  following  items  as  are  required  t©  complete  the  work. 

(a)  Preparation  of  Base,    ^ere  the  contract  ©overs  only  the 
placing  of  surface  course  or  courses,  pa3nnent  for  soarifyiag, 
blading  and  shaping  and  compaction  of  bases  will  be  considered  as 
included  in  the  other  bid  items  of  the  contract,  unless  otherwise 
noted  in  the  proposal  form  or  special  p'ovisionsi  except  that  in 
any  case,  rolling  and  watering  incidental  to  preparation  of  the 
base  shall  be  jaid  for  separately  at  the  unit  bid  prices  for  these 
items. 

(b)  Gravel  or  rock  surfacing  material  shall  he  paid  for  by 
the  cubic  yard  or  by  the  ton  as  called  for  on  the  proposal  fom, 
which  price  and  payment  shall  constitute  full  compensation  for 
flirnishing  material  and  placing  samei  for  miscing,  blading  and 
shaping;  for  cleanup  of  pitsi  and  for  all  labor,  equipment,  tools 
and  incidentals  necessary  to  complete  the  item. 

(o)   ^ter,  as  required,  shall  be  paid  for  in  units  of  1,000 
gallons,  as  provided  for  in  Section  21.0Ue 

(d)  Rolling  of  gravel  courses  will  be  paid  for  in  accordance 
witti  Section  22  of  these  specifications.    Rolling  of  subgrade  will 
not  be  paid  for  unless  the  subgrade  has  been  constructed  as  part 
of  a  previous  contract. 
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SECTION  50 
STONE  CHIPS 

30«01    DESCRIPTION.    This  item  shall  consist  of  crushed  gravel  or 
stone  either  (a)  placed  in  stock  piles  at  designated  locations  for 
future  use,  or  (b)  placed  on  the  roadway  in  accordance  with  the 
quantity  shown  on  the  plans  or  designated  by  the  engineer,  and  in 
conformity  with  the  methods  hereinafter  set  forth  in  Section  39» 

30,02    MA.TERIAL.    The  material  for  this  work  shall  be  screenings 
of  crushed  stone  or  crushed  gravel.    It  shall  consist  of  clean, 
tough,  durable  fragments  free  from  an  excess  of  flat,  elongated, 
soft  or  disintegrated  pieces,  clay  balls  or  other  objectionable 
material.    Chips  as  produced  shall  have  a  crisp,  clean  appearance 
and  be  free  from  adherent  films  of  clay  or  rock  dust  and  shall  be 
)    washed  thoroughly  unless  otherwise  provided  in  the  special  provi- 
sions.   They  shall  have  a  per  cent  of  wear  not  more  than  1+0  at 
500  revolutions  as  determined  by  A.A.S.H.O.  Method  T  96  (Los 
Angeles  Rattler  Test).    The  abrasion  test  shall  be  run  using  a 
5,000  gram  sample  charge  of  material  between  the  three-eighth  inch 
and  No.  i|.  sieves  and  an  abrasive  charge  of  8  balls* 

Stone  chips  shall  consist  of  the  product  obtained  by  crushing 
and  screening  material  that  has  first  been  screened  in  such  a  mnner 
that  not  less  than  95  percent  of  the  material  for  crushing,  when 
tested  by  laboratory  methods,  is  retained  on  a  screen  having  open- 
ings one  inch  square,  unless  otherwise  specified  in  the  special 
provisions. 


Hlftien  tested  by  laboratory  screens  in  conjionction  with  a  water 
wash,  chips  shall  meet  one  of  the  following  gradation  reqxiirements 
as  specified  in  the  proposal  form  or  special  provisions. 


Sieve  designation 

{Percentage  by  weight  passing  square  mesh  si  eves 
J                         (A.A.S.H.O.  T-27) 

:           Grading  A 

t          Grading  B 

t  lOOfo 

:  100^ 

i  9O-IOO5S 

t  0-20^ 

:  20-609^ 

t  0-^ 

t  0-^ 

t  0-^ 

30.03    MBOBODS  OF  MEASUREMENT.    Stone  chips  shall  be  measured  by  the 
ton  of  2,000  pounds  unless  otherwise  specified  in  the  proposal  form 
or  special  provisions. 


All  requirements  as  set  forth  under  Section  29.07*  Methods  of 
Measurement,  shall  be  complied  with  in  measuring  stone  cHips. 

30.014.    BASIS  OF  PAYMENT.    The  quantity  of  stone  chips,  datermined 
as  provided  in  Section  30*03  above,  shall  be  paid  for  at  the  contract 
unit  price  bid  per  ton,  delivered  to  the  stock  pile  or  complete  in 
place  on  the  loadway,  as  nay  be  designated  in  the  proposal  form  or 
in  the  special  provisions,  which  price  and  payment  shall  be  full 
compensation  for  furnishing  and  placing  all  materials,  labor,  equip* 
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ment,  tools  and  incidentals  necessary  to  complete  the  item* 

Due  to  the  fact  that  it  is  not  ordinarily  feasible  to  crush 
out  the  stone  chips  as  needed,  it  is  impossible  to  ascertain  the 
exact  amount  required  at  the  time  of  crushing  and  the  State  will 
purchase  any  unused  stone  chips  up  to  a  maximum  amount  equivalent 
to  the  difference  between  the  tonnage  set  forth  in  the  contract  and 
the  tonnage  actually  used. 

For  such  excess  chips  the  State  will  pay  $1.25  per  ton  plus 
$0,10  per  ton  mile  of  haul,  if  the  chips  are  stockpiled  more  than 
2,000  feet  from  the  crusher,  provided,  however,  that  if  the  unit 
price  bid  for  chips  in  place  is  less  than  $1»25  per  ton,  the  State 
will  recompense  the  contractor  at  his  bid  price* 

Purchase  of  the  excess  chips  by  the  State  will  be  at  the  con- 
tractor's option*    If  the  contractor  does  not  elect  to  dispose  of 
the  chips  at  the  prices  given  above,  the  chips  shall  remain  the 
contractor's  property  and  the  State  will  disclaim  fm'ther  responsi- 
bility in  the  matter* 
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SECTION  31 
STOCK  PILED  GRAVEL 

31.01  DESCRIPTION.    This  item  shall  consist  of  the  placing  in 
stock  piles  of  crushed  rook  or  gravol  surfacing  material  for  main- 
tensuace    or  other  purposes,  at  such  places  as  may  be  directed 
along  and  adjacent  to  the  roadway  section  or  at  such  sites  as  may 
be  designated  in  the  proposal  form  or  the  special  provisions. 

31.02  MATERIAL*    The  material  shall  conform  to  the  specifications 
for  crushed  gravel  and  crushed  surfacing  material  of  the  same  grade 
as  that  mterial  used  in  the  construction  of  the  final  wearing  sur- 
face of  the  roadway  or  as  specified  in  th©  proposal  form  or  special 
provisions. 

31.03  CONSTRUCTION  METHODS.    During  the  progress  of  surfacing  oper- 
ations, the  contractor  shall  furnish,  deliver  and  place  crushed 
gravel  or  crushed  rock  surfacing    material  in  stock  piles  at  such 
places  along  the  roadway  as  the  engineer  may  direct.    Unless  other- 
wise specified  in  the  special  provisions,  the  stock  piles  will  be 
approximately  uniform  in  size  and  located  at  regular  intervals  along 
the  work. 

Previous  to  placing  the  stock  piles,  the  area  which  they  are  to 
cover  shall  be  cleared  of  weeds,  roots,  stumps,  rocks,  or  any  other 
obstructions  which  might  foul  the  material  or  hinder  subsequent 
loading  operations.    The  piles  shall  be  shaped  and  constructed  as 
directed  by  the  engineer. 

Where  a  considerable  amount  of  material  is  stockpiled  at  any 
one  location  so  that  it  is  necessary  to  construct  it  more  than  on© 
truck  dump  in  height,  the  stock  piles  shall  be  constructed  by  first 
distributing  material  over  the  entire  base  and  building  upward  in 
successive  layers,  not  over  3  f©©t  in  depth.    End-dumping  of  mate- 
rial over  the  sides  of  the  pile  will  not  be  permitted. 

3I.OI4.   MSTBOD  OF  MEASUREMENT.    Stockpiled  crushed  gravel  or  rook 
surfacing  material  shall  be  measured  by  the  cubic  yard  or  by  the 
ton  of  2,000  pounds  as  called  for  in  the  proposal  form.    If  measxired 
by  the  cubic  yard,  the  measurement  shall  be  made  of  the  loose 
material  in  the  vehicle  at  the  point  of  delivery  on  the  road,  and 
in  order  to  aid  in  the  checking  of  loads  the  contractor  shall  strike 
or  level  any  load  when  ordered  to  do  so  by  the  inspector. 

If  measured  by  the  ton,  the  material  shall  be  weighed  on  scales 
furnished  by,  and  at  the  expense  of,  the  contractor.  The  scales 
shall  be  satisfactory  to  the  engineer  and  shall  be  tested  and  sealsd 
at  the  expense  of  the  contractor  prior  to  their  use  upoi*  the  project 
and  as  often  thereafter  as  the  engineer  may  deem  necessary  to  insiire 
their  accuracy. 

31.05    BASIS  OF  PAYMENT.    Stockpiled  gravel  shall  be  paid  for  at 
the  contract  price  bid  per  cubic  yard  or  per  ton,  as  called  for  in 
the  proposal  form  or  the  special  provisions,  which  price  and  pay- 
ment, except  as  otherwise  expressly  provided,  shall  bo  full  oompen- 
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sfttiott  for  all  materials,  labor,  eqixipment,  tools  and  incidentals 
necessary  to  complete  the  item* 
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SBCTIOV  32 
BXHDEE  OR  FILI£R 

32*01   DESCHIPTION*    This  item  shall  consist  of  fine  natural  soil 
partioles  or  ortisher  dust^  free  from  grass «  roots*  weeds,  hiraas  or 
other  tmdesirable  natter »  and  its  binding  properties  shall  be  suoh 
that  vdien  added  and  blended  to  crushed  ^avel  or  crushed  stone  sur- 
facing material  it  will  provide  Idle  physioal  structure  and  proper** 
ties  to  the  final  mixture  required  by  th®  specifications* 

If  the  material  in  any  base  or  surfaee  course  is»  in  the 
opinion  of  the  engineer,  deficient  in  binding  qualil^,  or  grading 
characteristioSf  an  approved  amount  of  binder  or  filler  material 
shall  be  added]  provided,  however,  that  the  grading  of  the  final 
mixture  shall  not  exceed  the  limits  specified  for  the  particular 
base  or  surface  course* 

Binder  or  filler  for  base  course  and  top  course  (  T^VP^  "A") 
material  shall  be  of  such  quality  i^at  deficiencies  in  binding 
characteristics  or  grading  of  the  course  may  be  corrected  in  the 
most  economical  and  satisfactory  manner  within  the  limits  of  the 

specifications* 

Binder  or  filler  for  top  course  (  Type  *B*)  laaterial  shall  be 
of  suoh  quality  that  deficiencies  in  binding  characteristics  of  the 
course  may  be  corrected  without  causing  the  material  passing  the 
No*  ItO  sieve  in  Hie  resultant  mixture  to  have  a  Liquid  Limit  in 
excess  of  35f        so  &s  to  result  in  its  having  a  Plastloity  Index 
of  between  k  &&d  9* 

32*02   COnSTRUCTIOF  METHODS*    Binder  shall  be  spread  uniformly 
across  the  roadway  over  the  surfacing  material  in  the  amount  spec* 
ifled  by  the  engineer*    It  shall  then  be  thorou^ly  blended  and 
mixed  with  the  surfacing  material  by  the  means  specified  herein- 
before for  mixing  or  processing  surface  courses*   Hhere  the  depth 
of  surfacing  is  I4.  inches  or  less,  the  binder  shall  be  processed 
into  the  entire  depth*    Inhere  the  depth  of  surfacing  exceeds  I4. 
inches,  the  binder  shall  be  processed  into  not  less  than  the  upper 
h  inohes  of  the  surface  course* 

The  source  of  supply  for  binder  or  filler  material  shall  be 
designated  by  the  engineer  and  the  Commission  will  furnish  this 
material  in  its  original  position  without  expense  to  the  contractor, 
except  in  cases  where  the  material  can  be  obtained  within  a  distance 
of  1,000  feet  from  the  contractor's  crusher  and  Is  added  at  the 
crushing  plant,  in  which  oases  the  additional  binder  shall  be  con- 
sidered an  Integral  part  of  the  surfacing  material  and  mat  be 
supplied  by  the  contractor  without  additional  cost  to  the  Conalssion* 

Ho  binder  or  filler  shall  be  added,  either  upon  the  roadway  or 
through  the  plant,  until  tests  have  been  oois^lsted  and  -&e  material 
approved  by  the  Testing  Laboratory* 

32*03  UBIHOD  OF  HBASUBSIIBNT*  Binder  or  filler  which  is  added  after 
the  furfaoing  material  has  been  placed  upon  the  roadway  shall  be 


90 


measured  by  the  cubic  yard  loose  measurement  in  the  Tehicle  at  the 
point  of  delivery  upon  the  road* 

Haul  on  binder  or  filler  shall  be  measured  by  the  mile  yard. 
The  haul  distance  will  be  the  distance  between  the  center  of  grav- 
ity of  the  material  in  its  original  position  and  after  placing* 
The  distance  ahall  be  measured  along  the  shortest  practicable 
route.    The  number  of  mile-^rds  of  haul  shall  be  the  product  of 
the  volume  of  the  material,  measured  as  above  provided,  in  cubic 
yards,  by  the  haul  distance  measured  in  miles* 

32^0k    BASIS  OF  PAYMENT.    The  accepted  quantities  of  this  item 
will  be  paid  for  at  the  contract  price  per  cubic  yard  bid  for 
"Binder  or  Filler,"  which  price  and  payment,  except  as  otherwise 
expressly  provided,  shall  be  full  compensation  for  all  materials, 
labor,  equipment,  tools  and  incidentals  necessary  to  complete  the 
item,  except  haul. 

The  haul  on  binder  or  filler  will  be  paid  for  at  the  con- 
tract price  per  mile-^rd  bid  for  ^Overhaul  on  Binder,**  ¥*iich 
price  and  payment  shall  be  full  compensation  for  hauling  all  ma- 
terial, and  for  all  equipment,  tools,  labor  sad  incidentals  nec- 
essary to  complete  the  work. 


SBGfOT  33 

LIQUID  ASFEALT  MTSRIALS 

33»01    DESCRIPTION,    This  it@a  shall  eoaaist  of  the  fwrnishing  and 
applioatlon  of  liquid  aaphalt  mtarials  in  aooordanee  ivith  these 
speoifioations  and  in  oonformi-^  with  the  plans* 

33m02  MATERIALS.  The  Mtuodnous  material  sh^ll^  for  eaoh  partio- 
Mlar  kind  and  grade  speoified,  meet  th®  following  requirements « 
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33*03    METHOD  OF  liEASUHSMEaiT.    (a)    The  liquid  asphalt  shall  be 
measTired  by  the  U*  S«  Gallon  measiired  at  a  temperature  of  60  degrees 
F««  or  corrected  to  this  basis  as  prescribed  in  the  standards  of 
the  American  Society  for  Testing  Materials,  Serial  Designation  D206* 
The  quantity  in  each  car  or  truck  tai^  shall  be  determined  from  the 
producer's  invoice,  checked  by  the  engineer  in  ^e  field* 

(b)    Application  of  oil  shall  be  measured  by  the       S«  Gallon, 
the  measurement  being  made  as  herein  provided  in  Paragraph  (a)« 

33. OU    BASIS  OF  PAYMENT,    Payment  for  liquid  asphalt  shall  be  made 
as  follows!    "Application  of  Oil"  shall  b©  paid  for  at  the  contract 
unit  bid  price  per  gallon,  which  price  shall  include  all  demurrage, 
storage,  handling  and  other  charges,  all  materials  (including  the 
road  oil),  tools,  equipment,  labor  and  the  performance  of  all  work 
necessary  or  incidental  to  the  furnishing,  delivering,  unloading, 
heating,  hauling  and  spreading  of  the  oil* 

Payment  will  be  made  only  for  the  g^llonage  required  and 
aotiaally  used  in  the  work*    The  State  will  accept  no  responsibility 
for  any  oil  shipped  onto  "ttie  project  in  excess  of  requirements 
becaxise  of  tank-truck  or  tank -ear  capacities  or  for  other  reasons* 
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SECTION  3li 
ASPHALT  CEMEl^T 

3i|..01    DESCRIPTION*    This  item  shall  consist  of  the  furnishing  and 
application  of  asphalt  cement  materials  in  accordance  with  these 
specifications  and  in  conformity  with  the  plans. 

314.. 02    MATERIALS,    The  asphalt  cement^  for  each  particular  grade 
specified,  shall  meet  the  following  requirements s 
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STANDAKD  SPECIFICATION  FOR  ASPHALT  CEMENT 

(Prepared  from  Petrolexam) 

Penetration  Grades :+  30  to  ii.Oj  UO  to  50j  50  to  6O;  60  to  7O5  85  to 
IOO5  100  to  I2O1  120  to  150;  150  to  200. 

A.    General  Hequirements 

1*    The  asphalt  cement  shall  be  homogeneous^  free  from  water, 
and  shall  not  foam  when  heated  to  a  temperature  of  IJ^^  C, 

B»  Properties 

2«    The  asphalt  cement  shall  conform  to  the  following  require- 
ments t 

Penetration  at  25^  C.,  100  g«,  5  see  Note  (l) 

Total  bitumen  (soluble  in  carbon  disulphide), 

not  less  than  99*^ 
Proportion  of  bitumen  soluble  in  carbon  tetra- 
chloride, not  less  than  ...  99*0^ 

Ductility  at  2^  0.,  not  less  than   100  O.M«S, 

Flash  point,  not  less  than  •  ••••    175*^  C<» 

Loss  at  I630  C,  5  hrs.,  not  more  than  1.0^ 

Penetration  of  residue  at  2^^  C«,  100  g«,  5  sec, 
as  compared  to  penetration  before  heating,  not 

less  than  •  75*0^ 
NOTE  li     Insert  penetration  limits  for  grade 
desired* 

C*    Sampling  and  Testing 

3*  Sampling  and  testing  of  asphalt  cement  shall  be  in  accord- 
ance with  the  following  standard  methods  of  American  Association  of 
State  Highway  Officials s 


(a)  Sampling  •  T4i.O 

(b)  Penetration   T4;9 

(0)  Total  bitumen   •   T-ljlj. 

(d)  Bittaaen  soluble  in  carbon  tetrachloride  •••  T-ij.5 

(e)  Ductility  •   T-5I 

(f)  Flash  point   T-kQ 

(g)  Loss  at  1650  C   T-i^7 


**The  exact  penetration  grade  to  be  used  depends  on  the  iype  of  road, 
climatic  conditions,  and  kind  and  nature  of  traffic*  It  shall  be  as 
specified  on  the  plans  or  in  the  special  provisions* 
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31+.03    METHOD  OP  MEASUREMENT,     (a)    The  asphalt  cement  shall  be 
measured  by  the  U,  S,  Gallon  at  a  temperature  of  60  degrees  F«, 
or  corrected  to  this  basis  as  prescribed  in  the  standards  of  the 
American  Society  for  Testing  Materials,  Serial  Designation  D2069 
The  quantity  in  each  car  or  truck  tank  shall  be  determined  from 
the  producer's  invoice,  checked  by  the  engineer  in  the  field. 

(b)    Application  of  asphalt  cement  shall  be  measured  by  the 
U,  S.  Gallon,  the  measurement  being  made  as  herein  provided  in 
Paragraph  (a). 

5ii..0i;    BASIS  OF  PAYMENT,    Payment  for  asphalt  cement  shall  be  made 
as  follows:    Application  of  asphalt  cement  shall  be  paid  for  at  the 
contract  imit  bid  price  per  gallon,  Tshich  price  shall  include  all 
demurrage,  storage,  handling  and  other  charges,  all  naterials  (in- 
cluding the  asphalt  cement),  tools  equipment,  labor  and  the  per- 
formance of  all  work  necessary  or  incidental  to  the  furnishing, 
delivering,  mloading,  heating,  hauling  and  spreading  of  the  asphalt 
cement* 
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SECTION  35 

EMULSIFIED  ASPHALTS 

33*01    DESCRIPTION*    This  item  shall  consist  of  the  furnishing  and 
application  of  emulsified  asphalt  materials  in  accordance  with 
these  specifications  and  in  conformity  with  the  plans* 

33*02    M&.TEHIALS*    The  type  of  emulsified  asphalt  to  be  used  shall 
be  as  noted  on  the  plans  or  in  the  proposal  form  or  in  the  special 
provisions*    In  general,  the  type  designated  for  each  particular 
purpose  will  be  as  follows s 

Type  1  -  (Slow  setting)* 

For  open-graded  coarse  aggregate  plant  mixtures  when 
substantially  all  of  the  aggregate  is  retained  on  a 
No*  8  sieve  and  with  practically  no  material  passing 
a  No*  200  sieve* 

Type  2  -  (Slow  setting)* 

For  open-graded  coarse  aggregate  mixed-in-place  con- 
struction when  substantially  all  of  the  aggregate  is 
retained  on  a  No*  8  sieve  and  with  practically  no 
material  passing  a  No*  200  sieve* 

Type  3      (Heavy  premix  -  summer  gr&de)* 

For  Slammer  use  in  bituminous  concrete  mixtures  for  re- 
pair work* 

Type  U.  -  (Hea^  premix  -  winter  grade,  non-freezing)* 

For  use  in  bituminous  concrete  mixtures  for  repair 
work*    It  shall  not  separate  as  a  result  of  freezing* 
It  is  slot?  setting  in  cold  weather* 

Type  3  -  (Quick  setting)* 

For  penetration  macadam  construction* 
Type  6  -  (Quick  setting)* 

For  the  surface  treatment  of  roads* 

Emulsified  asphalt  shall  be  homogeneous*    It  shall  show  no 
separation  of  asphalt  after  thorough  mixing,  within  30  days  after 
delivery,  provided  separation  has  not  been  caused  by  frefezing. 

Prior  to  the  use  of  any  emulsified  asphalt,  a  sample  may  be 
tested  by  the  Commission,  and  if  it  fails  to  comply  with  the  speci- 
fication requirements,  the  material  shall  be  rejected.    The  sample 
shall  be  taken  under  the  supervision  of  the  Commission,  from  fac- 
tory storage  containing  not  less  than  20,000  gallons  of  the  emul- 
sified asphalt;  and  shall  be  kept  in  a  clean,  airtight,  sealed 
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glass  or  black-iron  container  at  a  temperatiire  of  not  less  than 
F.  irntil  tested. 

At  least  one  sample  of  not  less  than  one  gallon  shall  be  taken 
from  each  lot  or  shipment  of  the  emulsified  asphalt  after  arrival 
at  its  destination.    The  samples  shall  be  stored  in  clean,  airtight 
glass  or  black-iron  containers  at  a  temperature  of  not  less  than 
hO^  P.  until  tested. 

Testing  of  emulsified  asphalt  shall  be  done  in  accordance 
with  A.A.S.H.O.  Method  T  59  (A.S.T.M.  D  2J4I4.). 

The  emulsified  asphalt  shall,  for  each  particular  kind  and 
grade  specified,  meet  the  following  requirements! 
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35.03    METHOD  OF  MEASUREMENT,    (a)    The  emulsified  asphalt  shall  be 
measured  by  the  U.  S,  Gallon  at  a  temperature  of  60  degrees  F. ,  or 
corrected  to  this  basis  as  prescribed  in  the  standards  of  the  Amer- 
ican Society  for  Testing  Materials,  Serial  Designation  D206,  The 
quanti-ty  in  each  car  or  truck  tank  shall  be  determined  from  the 
producer's  invoice,  checked  by  the  engineer  in  the  field, 

(b)    Application  of  emulsified  asphalt  shall  be  measured  by  the 
U.  S.  Gallon,  the  measurement  being  made  as  herein  provided  in 
Paragraph  (a)» 

35.OI4.    BASIS  OF  PAYMENT,    Payment  for  emulsified  asphalt  shall  be 
made  es  follows*    Application  of  emulsified  asphalt  shall  be  paid 
for  at  the  contract  unit  bid  price  per  gallon,  which  price  shall 
include  ail  demurrage,  storage,  handling  and  other  charges,  all 
materials  (including  the  emulsified  asphalt),  tools,  equipment, 
labor,  and  the  performance  of  all  work  necessary  or  incidental  to 
the  furnishing,  delivering,  unloading,  heating,  hauling  and  spread- 
ing of  the  emulsified  asphalt* 
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SECTION  56 
BITUMINOUS  SURFACE  TREATMENT 
Type  A 

56.01  DESCRIPTION.    This  item  shall  consist  of  a  bituminous  surface 
treatment  composed  of  a  prime  coatj  a  loaat  substantially  the  thick- 
ness of  the  largest  aggregate  specified  and  a  seal  coat.    It  shall 
be  constructed  on  a  properly  prepared  base  course  which  may  consisl^ 
of  either  a  naturally  stable  earth  base  coiirs©,  artificially  stabi- 
lized base  course,  a  macadam  base  course^  a  bituminous  treated  base 
course  or  other  base  or  cushion  course  as  required.    It  shall  be 
constructed  in  accordance  with  the  lines grades  &nd  typical  cross- 
section  as  shown  on  the  plans. 

Where  tiie  earth  or  macadam  base  course,  on  which  the  bituminous 
surface  treatment  is  to  be  placed,  has  been  constructed  under  a 
previous  contract  it  shall  be  brought  to  line  and  grade  and  compacted 
as  specified  in  Section  25«    If  the  surface  treatment  is  to  be  placed 
on  a  pr6viously  bituminized  surface,  the  existing  road  surface  shall 
be  brought  to  uniform  contour  by  patching  all  depressions  and  defec- 
tive areas  and  by  eliminating  in  an  approved  manner  all  bumps  and 
similar  irregularities. 

36.02  SEQUENCE  OF  OPERATIONS. 

I9    The  base  course  shall  be  thoroughly  cleaned  and  then  primed 
with  the  bituminous  material  specified. 

2.  After  the  prime  coat  has  dried  and  "set"  the  mat  shall  be 
constructed  using  on©  application  of  bitiuninous  material  covered 
with  a  uniform  application  of  aggregate. 

3.  After  the  aggregate  has  become  thoroughly  embedded  and  keyed 
into  the  bituminous  material  th©  seal  coat  shall  be  applied. 

36.03  MATERIALS.    The  bituminous  materials  used  shall  be  of  th© 
kind  and  grade  specified  in  the  proposal  form  or  special  provisions 
and  shall  conform  to  the  requirements  set  forth  in  Sections  35*  3h» 
or  35. 

The  aggregates  shall  be  either  crushed  stone,  crushed  gravel 
or  screened  gravel  as  specified  in  the  proposal  form  or  th©  special 
provisions.    Aggregates  shall  consist  of  clean,  tough,  dxirabl© 
particles,  free  from  soft,  thin,  elongated  or  laminated  pieces,  dis- 
integrated particles,  vegetable  or  other  deleterious  substances. 
The  Los  Angeles  abrasion  loss  shall  not  exceed  I4.O  per  cent. 

The  grading  of  the  aggregate  for  the  mat  course  shall  conform 
to  the  requirements  shown  below  for  "Coarse  Aggregate"  and  the 
grading  of  the  aggregate  used  in  the  seal  coat  shall  conform  with 
the  requirements  shown  below  for  "Fine  Aggregate." 


lOl* 


Coarse  Aggregate    Fine  Aggregate 


Sieve  Designation 


Minimxim  Maximum   Minimum  ?&ximiim 


Passing  l-l/2"  (Square  Openings) 
Passing  1  "  (Square  Openings) 
Passing  3 A"  (Sq  uare  Openings) 
Passing  l/2"  (Square  Openings) 
Passing  3/8"  (Square  Openings) 
Passing  No.  h  •••••  


•  •  o  • 


•  •  •  » 


100 


90  ....  100 

30  ••••  60 

0  ....  10 


0 


2 


100 


90  ..100 
20  60 
0  8 
0  ..  2 


Passing  No.  10 
Passing  No.  100 


36.014.   QUANTITIES,    (a)    Prime  Coat.    The  bituminous  material  for 
the  prime  coat  shall  be  applied  at  the  rate  shown  on  the  plans  or 
as  desi^ated  by  the  engineer.    A  tolerance  of  0.03  gallon  from  the 
specified  amount  will  be  allowed.  ( 

(b)    Bfet  Course.    The  bituminous  material  for  the  mat  coxirso 
shall  be  applied  at  the  rate  shown  on  the  plans  or  as  designated  by 
the  engineer.    A  tolerance  of  O.O3  ^llon  from  the  specified  amount 
will  be  allowed. 

The  coarse  aggregate  for  the  mat  course  shall  be  applied  at  the 
rate  of  h3  "to  50  pounds  per  square  yard.    The  amount  shall  be  adjust- 
ed by  the  engineer  so  that  the  quantity  applied  shall  be  just 
sufficient  to  result  in  a  uniform  cover  without  excess  material. 

(e)    Seal  Coat.    The  bituminous  material  for  the  seal  coat 
shall  ba  applied  at  the  rate  of  O.3O  to  0«35  ^llon  per  square 
yard,  the  exact  quantity  to  be  indicated  by  the  engineer,  and  shall 
be  applied  in  one  application. 

The  fine  aggregate  for  the  seal  coat  shall  be  applied  at  the 
rate  of  22  to  2I4.  pounds  per  square  yard. 

36.05  EQUIPMENT.    Spreading  of  the  bituminous  material  shall  be 
accomplished  by  means  of  a  pressure  distributor  meeting  the  require- 
ments of  Section  5^  of  iiiese  specifications.  ( 

The  roller  shall  have  a  pressure  per  inch  width  of  tread  of 
not  less  than  I25  pounds  and  not  mora  than  25O  pounds.    The  maximum 
total  weight  of  the  roller  shall  not  exceed  10  tons.    In  lieu  of 
this  roller,  a  roller  with  pneumatic  tires  meeting  the  approval  of 
i^e  engineer  may  be  used. 

36.06  CONSTRUCTION  ME2H0DS.    (a)    Application  of  Bituminous  Mate- 
rials   -    General.    No  bituminous  surfacing  work  will  be  performed 
between  September  15th  and  May  15th  except  with  the  written  consent 
of  the  engineer.    The  bituminous  material  shall  be  applied  at  the 
temperature  specified  and  shall  be  applied  only  when  the  road  sur- 
face is  dry.    No  oil  shall  be  iipplied  when  either  the  atmospheric 
temperature  in  the  shade  or  the  road  surface  temperature  is  below 
65  degrees  F.  or  when  weather  conditions  are  otherwise  xmfavorable. 


Bituminous  materials  shell  be  applied  in  one  application  for 
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the  full  width  to  be  treated,  or  for  such  lesser  widths  as  directed 
by  the  engineer.    Care  shall  be  exercised  to  secure  a  neat  and  e»iot 
jmction  between  adjacent  applications*    The  distributor  shall  be 
so  adjusted  and  operated  as  to  distribute  the  loaterial  uniformly 
over  the  required  width*    Excessive  deposits  of  bituminous  materials 
shall  be  removed  immediately  by  the  contractor. 

To  secure  a  uniform  distribution  of  bituminous  material  at  the 
junction  of  two  applications,  the  distribution  shall  be  proii5>tly 
stopped  when  the  flow  begins  to  thin  just  before  the  tank  is  empty* 
The  distributor  shall  be  equipped  with  a  trough  under  the  sprayers 
so  arranged  as  to  be  swung  out  of  the  way  after  the  sprayers  are 
operating  in  a  uniform  manner  at  the  desired  pressure^  or  in  lieu  of 
this  trough,  building  paper  shall  be  spread  over  the  treated  surface 
for  sufficient  length  back  so  that  the  sprayers  are  operating  pro- 
perly when  the  uncovered  section  is  reached*    The  building  paper 
shall  then  be  gathered  and  burned* 

(b)  Prime  Coat*    The  surface  of  Hie  base  course  to  be  treated 
shall  be  reasonably  dry  emd  shall  be  free  of  dust  and  loose  material 
at  the  time  the  prime  coat  is  applied*    In  cleaning  the  base  the 
contractor  shall  use  mechanical  blowers  or  rotary  sweepers,  hand 
brooms,  mechanical  brooms  or  other  equipment  acceptable  to  the  engi- 
neer* 

Traffic  shall  not  be  permitted  on  the  prime  coat  until  the 
bituminous  material  has  penetrated  the  base  and  dried  and  will  not 
pick  up  under  traffic*    The  prime  coat  shall  be  allowed  to  cure  for 
a  period  of  not  less  than  2I4.  hours*    The  contractor  shall  maintain 
the  primed  surface  and  shall  clean  any  area  that  has  become  fouled 
by  traffic,  or  otherwise,  before  the  next  course  has  been  placed* 

(c)  MBit  Course*    As  soon  as  the  bituminous  material  for  the 
mat  course  has  been  applied,  it  shall  be  uniformly  covered  idth  suf- 
ficient coarse  aggregate  to  seciare  a  complete  cover*    The  aggregate 
shall  be  applied  by  means  of  a  mechanical  spreader  designed  to  give 
(1)  a  uniform  cover  of  material  for  the  full  width  to  which  it  is 
applied  and  (2)  rate  of  cover  independent  of  the  speed  at  which  the 
spreader  is  operated*    These  spreaders  shall  be  supplemented  by 
hand  spreading,  when  necessary,  in  order  t-o  secure  a  uniform  cover* 
Spreading  of  the  aggregate  shall  be  maintained  as  close  to  the  ap- 
plications of  the  bituminous  material  as  is  practicable  and  each 
distributor  load  of  bituminous  material  shall  be  covered  with  ag- 
gregate before  additional  bituminous  material  is  applied,  but,  in 
any  event  the  work  shall  be  so  conducted  that  all  bituminous  material 
is  covered  within  20  minutes  after  the  time  it  is  applied  to  the 
roadway*    inThere  the  bituminous  material  is  not  applied  to  the  full 
width  of  the  roadway  in  one  application,  adjacent  applications  shall 
be  placed  within  a  sufficiently  short  time  to  prevent  the  first  ap- 
plication setting  sufficiently  to  preclude  adherence  of  chips  ad- 
jacent to  the  joint  between  the  two  applications* 


Surplus  aggregate  that,  in  -ftie  judgment  of  the  engineer,  is  in- 
jurious to  the  finished  road  shall  be  removed* 
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(d)  Rolling*    The  coarse  aggregate  shall  be  rolled  for  its 
entire  width  as  soon  as  practicable  after  it  has  been  applied.  The 
rolling  of  the  coarse  aggregate  shall  be  repeated  as  often  as  is 
necessary  to  insure  that  the  coarse  aggregate  is  thoroughly  keyed 
into  the  bituminous  material*    Rolling,  however,  shall  be  discon- 
tinued before  appreciable  crushing  of  the  aggregate  develops.  Rol- 
ling shall  begin  at  the  edges  and  progress  in  a  longitudinal  direc- 
tion toweurd  the  center  of  the  area  being  treated,  uniformly  lapping 
each  preceding  track  by  at  least  one-half  the  width  of  the  roller 
and  covering  thorou^ly  the  entire  surface.    Traffic  nay  use  the 
road  as  soon  as  the  coarse  aggregate  has  been  spread  and  in  iAkla 
case  it  will  be  distributed  uniformly  over  the  entire  road  surface 
by  suitable  traffic  divides. 

(e)  Seal  Coat*    The  seal  coat  shall  be  constructed  as  follows! 
After  the  coarse  aggregate  has  been  uniformly  distributed  and 
rolled,  hot  bituminous  material  shall  be  applied  over  the  coarse 
aggre^te  at  -^e  rate  specified  and  shall  be  covered  immediately 
with  the  specified  quantity  of  fine  aggregate  spread  uniformly 
over  the  portion  of  the  surface  being  sealed.    Immediately  after 
the  fine  aggregate  is  spread,  the  surface  shall  be  broomed  li^tly 
with  approved  push  or  drag  brooms  to  insure  an  even  dis-^ibution 

of  -the  aggregate  and  then  rolled  until  a  smooth  contacted  surface 
coiirse  is  obtained.    Brooming  and  rolling  shall  be  repeated  as  may 
be  necessary  to  secure  a  compacted  surface  course. 

36.07  PROTECTION  OP  WAmkY  STRUCTURES  MD  TRAFFIC.  All  bridges, 
sign  posts,  guard  'fence  and  any  other  roadside  structures  shall  be 
adequately  protected  from  being  discolored  by  splashing  oil*  Coa- 
pecsatioa  for  furnishing,  erecting  and  removing  such  protection 
shall  be  included  in  the  unit  price  bid  for  the  application  of  the 
oil.  Should  any  splashing  result,  the  contractor  will  be  required 
to  clean  the  svu-faces  and  restore  them  to  their  previous  condition 
wi-tiiout  additional  compensation. 

Tfhen  the  roadway  is  xmder  traffic,  Idie  bituminous  material 
shall  not  be  applied  to  more  than  one -half  the  width  of  the  roadway 
at  a  time  and  if  directed  by  the  engineer,  it  shall  be  placed  on 
only  one -third  of  the  width  of  iiie  roadway  at  a  time*    la  either 
case,  the  remaining  section  of  the  roadway  shall  be  kept  clear  and 
open  for  traffic. 

In  addition  to  the  safety  measures  provided  for  under  Sections 
7 #07  and  7*08,  the  contractor  will  be  required  to  maintain  two 
watchmen,  one  at  each  end  of  the  work,  and  a  pilot  car  and  operator 
to  lead  and  direct  traffic  through  the  work,  at  all  times  that  work 
is  in  progress  and  for  a  period  of  h  hours  after  the  completion  of 
any  section.    The  object  of  this  latter  provision  is  to  reduce  the 
amount  of  whip«^ff  due  to  fast  traffic  prior  to  the  time  the  bitumi- 
nous material  has  had  an  opportunity  to  set  up  and  bond  firmly  to 
the  cover  material. 

36.06    mWOt>  OF  IflEASUREMENT*    (a)    Bituminous  Bsiterial  shall  be 
measured  as  provided  under  Sections  33.03,  3i^*03  or  33*03  of  these 
specifications. 
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(b)  Fine  and  coarse  aggregate  s.hall  be  measured  as  provided 
under  Section  29«06  of  these  specifications* 

(o)    Rolling  will  be  measured  as  provided  for  imder  Section 
22 .QU  of  these  specifications* 

36.09   BASIS  OP  PAYMENT*    (a)    Bituminous  mterial  and  the  appli- 
cation thereof  shall  be  paid  for  as  provided  under  Sections  33*QU» 
3i4.*Qi4.  or  35*03  of  these  specifications* 

(b)  Fine  and  coarse  aggregate  shall  be  paid  for  as  provided 
under  Section  29*0?  of  these  specif icat ions « 

(c)  Rolling  will  be  paid  for  as  provided  in  Section  22*03 
of  these  sp^ecif  ioationse 
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SECTION  37 
BITUMINOUS  SUSFACE  TREATMENT 
Type  B 

37.01  DESCRIPTION.    This  item  shall  consist  of  a  bituminous  surface 
treatment  composed  of  a  prime  coat  and  a  seal  coat.    It  shall  be 
constructed  on  a  properly  prepared  base  course  which  may  consist  of 
either  a  naturally  stable  earth  base  course,  artificially  stabilized 
base  coursej,  a  macadam  base  course,  a  bituminous  treated  base  course 
or  other  base  or  cushion  course  as  required.    It  shall  be  construct- 
ed in  accordance  with  the  lines,  grades  and  typical  cross -sections 
as  shown  on  the  plans. 

When  the  sarth  or  macadam  base  course,  on  which  the  bituminous 
surface  treatiaent  is  to  be  placed,  has  been  constructed  under  a  \ 
previous  contract,  it  shall  be  brought  to  line  and  grade  and  com- 
pacted as  specified  in  Section  25*    If  the  siirface  treatment  is  to 
be  placed  on  a  previously  bituiainized  surface,  the  existing  road 
surface  shall  be  brought  to  taniform  contour  by  patching  all  depres- 
sions and  defective  areas  and  by  eliminating  in  an  approved  nanner 
all  biamps  and  similar  irregularities* 

37.02  SEQUENCE  OF  OPERATIONS. 

1.  The  base  course  shall  be  thoroughly  cleaned  and  then  primed 
with  the  bituminous  material  specified. 

2.  After  th®  primed  coat  has  dried  and  "set"  the  seal  shall 
be  applied,  using  one  application  of  bituminous  material  covered 
with  a  uniform  application  of  aggregate* 

37.03  MTERLALS.    Th©  bitxaminous  materials  shall  be  of  the  kind 
and  grade  specified  in  the  proposal  form  or  in  the  special  provi« 
sions  and  shall  conform  to  the  requirements  set  forth  in  Sections 
33,  3k  and  35- 

The  cover  aggregate  shall  conform  to  either  the  requirements 
for  *'Stone  Chips",  Section  30,  or  for  "Rock  or  Gravel  Surface 
Courses,  Top  Course  (Type  A)",  Section  29»  as  specified  in  the  pro- 
posal form  or  special  provisions. 

37«Oi4.   QUANTITIES,    (a)    Prime  Coat.    The  bituiainous  material  for 
the  prime  coat  shall  be  applied  to  the  road  surface  at  the  rate  of 
0.2  to  0.5  gallon  per  square  yard,  the  exact  quantity  to  be  deter- 
mined by  the  engineer,  and  shall  be  applied  in  one  application. 

(b)    Seal  Coat.    The  bituminous  material  for  the  seal  coat 
shall  be  applied  at  the  rate  of  0»30  "^o  0»55  gallon  per  square 
yard,  the  exact  quantity  to  be  determined  by  the  engineer.  The  cover 
aggregate  shall  be  applied  at  the  rate  of  20  to  25  pounds  per  square 
yard  of  surface,  or  as  designated  by  the  engineer 

37.05    EQUIPMENT.    Spreading  of  the  bituminous  material  shall  be 
accomplished    by  means  of  a  pressure  distributor  meeting  the  require- 
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ments  of  Section  36  of  these  specifications* 

The  roller  shall  have  a  pressure  per  inch  width  of  tread  of 
not  less  than  12^  pounds  and  not  more  than  2^0  pounds.    The  maxi- 
mum total  weight  of  the  roller  shall  not  exceed  10  tons.    In  lieu 
of  this  roller,  a  roller  with  pneumatic  tires  meeting  the  approval 
of  the  engineer  my  be  used* 

Spreading  of  cover  material  shall  ha  done  only  with  mechani- 
cal spreaders  designed  to  give  a  uniform  cover  of  material  for  the 
full  width  to  which  it  is  applied.    Spreaders  shall       so  designed 
that  the  rate  of  cover  is  independent  of  the  spaed  at  ^hich  the 
unit  is  operated* 

37.06    COMSTRUCTION  MBTHC®S.    (a)    Application  of  Bituminous  Ma- 
terials -  General.    No  bituminous  surfacing  work  will  be  perform- 
ed between  September  15th  and  May  15th  except  with  the  written  con- 
sent of  the  engineer.    No  oil  shall  be  applied  when  either  the  at- 
mospheric or  road  surface  temperature  is  belc^  65  degrees  F*  or 
when  weather  conditions  are  otherwise  unfavorable*    Application  of 
bituminous  material  when  the  road  surface  is  wet  or  damp  will  not 
be  permitted* 

Bituminous  materials  shall  be  applied  in  one  application  for 
the  full  width  to  be  treated,  or  for  such  lesser  widths  as  direct- 
ed  by  the  engineer.    Care  shall  be  exercised  to  secure  a  neat  and 
exact  jxmction  between  adjacent  applications.    The  distributor 
shall  be  so  adjusted  and  operated  as  to  distribute  the  material 
uniformly  over  the  required  width.    Excessive  deposits  of  bitu- 
minous materials  shall  be  reiuoved  immediately  by  th©  contractor* 

To  secure  a  imiform  distribution  of  bituminous  material  at 
the  junction  of  two  applications ^  the  distribution  shall  be  prompt- 
ly stopped  when  the  flow  begins  to  thin  just  before  the  tank  is 
empty.    The  distributor  shall  be  equipped  with  a  trough  under  the 
sprayers  so  arranged  as  to  be  swung  out  of  the  way  after  the  spray- 
ers are  operating  in  a  uniform  manner  at  the  desired  pressure,  or 
in  lieu  of  this  trough,  building  paper  shall  be  spread  over  th© 
treated  surface  for  a  sufficient  length  back  so  that  the  sprayers 
are  operating  properly  when  the  uncovered  section  is  reached.  The 
building  paper  shall  then  be  gathered  and  burned* 

(b)    Prime  Coat.    The  surface  of  the  base  course  to  be  treated 
shall  be  reasonably  dry  and  shall  be  free  of  dust  and  loose  mater- 
ial at  the  time  the  prime  coat  is  applied.    In  cleaning  the  base 
the  contractor  shall  use  mechanical  blowers  or  rotary  sweepers, 
hand  brooms,  mechanical  brooms,  or  other  eq\d.pment  acceptable  to 
the  engineer.    Immediately  following  the  sweeping  of  the  roadway 
the  prime  coat  shall  be  applied  to  the  road  surface  at  the  rate 
specified* 

Traffic  shall  not  be  permitted  on  the  prime  coat  lantil  the 
bituminous  material  has  penetrated  the  base  and  dried  and  will 
not  pick  up  under  traffic.    The  contractor  shall  maintain  the 
primed  surface  and  shall  olecLn  any  area  that  has  become  fouled  by 
traffic,  or  otherwise,  before  the  next  ooiirse  has  been  placed* 
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(c)  Seal  Coat*    After  a  period  of  not  less  than  3  days  nor 
more  than  5  days  following  the  application  of  the  prime  coat,  the 
road  shall  again  be  cleaned  by  sweeping  with  a  power  broom.  Any 
holes  that  have  developed  in  the  surface  shall  be  cleaned  of  all 
loose  material  and  a  small  amount  of  the  grade  of  bituminous  mater- 
ial specified  for  the  seal  coat  shall  be  placed  in  the  bottom  and 
the  holes  then  filled  with  stone  chips.    The  patch  shall  then  be 
tamped  until  the  bituminous  material  flushes  through.    Deep  holes 
shall  be  filled  with  two  layers  similarly  constructed*    The  cost 

of  such  patching  will  not  be  paid  for  directly  but  shall  be  con- 
sidered as  incidental  to  the  completion  of  the  bid  it  ems  cf  the 
contract* 

Cover  material  shall  be  spread  in  accordance  with  the  provi- 
sions of  Section  39»    Immediately  after  the  cover  material  is  spread, 
the  surface  shall  be  broomed  lightly  with  approved  push  or  drag  f 
brooms  to  insure  an  even  distribution  of  the  cover  material  and  shall 
be  rolled  \antil  a  smooth  unifom  surface  is  obtained* 

(d)  Rolling*    Rolling  shall  be  done  in  accordance  with  Sec- 
tion 22  of  these  specifications* 

37*07    PROTECTION  OP  ROMMAY  AND  TRAFFIC.    Protection  of  roadway 
structures  and  traffic  shall  be  done  in  accordance  with  Article  36»07 
of  these  specifications. 

37*08    METHOD  OF  SSBASUREMENT*    (a)    Bituminous  material  shall  be  mea- 
sured as  provided  under  Sections  33»03*  3U«03,  or  35»03  of  these  spec- 
ifications. 

(b)  Stone  chips  shall  be  measured  as  provided  under  Section  30»03 
of  these  speoif ications • 

(c)  Rolling  will  be  meastured  as  provided  for  in  Section  22*0i4. 
of  these  specifications* 

37*09    BASIS  OF  PAYMENT*    (a)    Bituminous  xoaterial  and  application 
thereof  shall  be  paid  for  as  pro-^ded  under  Section  33«OU»  3^»0U#  or 
33* OU  of  these  specifications* 

(b)  Stone  chips  cover  material  and/or  application  thereof 
shall  be  paid  for  as  provided  under  Section  30«0U  of  these  speci- 
fications* 

(c)  Rolling  will  be  paid  for  as  provided  in  Section  22*03  of 
these  specifications* 
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SECTION  38 

ROAD  m  BITUMINOUS  SURFACE  COURSE 

38*01    DESCRIPTION*    This  item  shall  consist  of  a  wearing  course 
oon^sed  of  a  mixture  of  orushed  rook  or  crushed  grairel  and  bitumi- 
nous material  prepared  on  the  roadbed  by  mechanically  mixing  the 
bituminous  material  and  the  aggregate^  and  spreading  and  contacting 
the  mixture  to  the  width,  thickness  and  typical  cross -section  shown 
on  the  plans* 

Mineral  aggregate  for  the  bituminous  treatment  shall  be  obtained 
either  from  all  new  material,  from  a  blend  of  new  material  and 
aggregate  present  in  the  existing  road  surface  or  entirely  from 
aggre^te  present  in  the  existing  surface  as  may  be  required  by  the 
plans  and  Specifications* 

38*02    MTERIALS*    (a)    The  crushed  rock  or  crushed  gravel  aggregate 
shall  conform  to  the  requirements  of  Section  29  and  to  the  grading 
specified* 

(b)    The  bituminous  material  shall,  for  each  particular  kind 
and  grade  specified,  meet  the  requirements  of  Sections  33 »  3h$  ex* 

35. 

38.03    ORGANIZATION  AND  EQUIPMENT*    Each  contractor's  crew  or  out- 
fit shall  be  under  the  continuous  supervision  of  a  oon^>etent  super- 
intendent, thorou^ly  experienced  in  the  class  of  work  involved, 
and  all  equipment  shall  be  mimed  by  experienced  operators*  All 
wheeled  equipment,  except  scarifiers  and  rollers,  shall  be  equipped 
with  rubber -tired  wheels  and  all  equipment  shall  be  kept  in  good 
condition  and  repair  at  all  times* 

On  projects  5  miles  or  more  in  length,  the  organization  and 
equipment  shall  be  such  as  to  provide  for  the  coaqpletion  of  at  least 
1/2  mile  of  continuous  road  mix  surface  per  day*    On  projects  of 
less  than  3  miles  in  length,  organization  and  equipment  must  be 
such  as  to  permit  completion  of  the  mat-laying  operation  in  10 
working  days  or  less*    The  rates  of  progress  on  the  various  opera- 
tions shall  be  such  that  a  minimum  length  of  road  shall  be  under 
construction  at  one  time* 

Regardless  of  the  length  of  project,  or  the  type  of  mixing 
equipment  used,  the  contractor  will  be  required  to  maintain  on  the 
project  a  pressure  distributor  of  at  least  1,000-gallon  capacity 
meeting  the  following  requirements t    The  tank  shall  be  insulated 
and  eq\iipped  with  internal  steam  coils  or  equivalent  heating 
facilities*    The  distributor  shall  be  equipped  with  a  spray  bar  of 
the  full  circulating  type  at  least  9  feet  in  length*    The  header 
box  shall  be  adjustable  to  permit  varying  hei^t  above  the  surface 
being  treated*    The  nozzles  attached  to  the  bar  shall  be  either  of 
the  conical  or  flat-slotted  type*    The  valves  which  control  the 
flow  from  nozzles  shall  be  of  positive  acting  design  so  as  to  pro- 
vide a  uniform  xmbroken  spread  of  bituminous  material  on  the  surface* 
The  distributor  shall  be  equipped  with  devices  and  charts  to  provide 
for  accurate,  rapid  determination  and  control  of  the  amount  of 
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bitiiminous  material  being  applied  per  square  yard  of  surface  and 
with  a  tachometer  of  the  fifth-wheel  type  reading  speeds  in  feet 
per  minute*    The  pressure  pump  shall  be  powered  independently  from 
the  propelling  motor  of  the  vehicle.    The  distributor  shall  be 
equipped  with  a  pressure  piunp,  pressure  gauge,  thermometer  well, 
thermometer  and  an  acciarately  calibrated  fluid  content  gauge*  The 
distributor  shall  be  equipped  with  pneumatic  tires  of  sufficient 
number  to  meet  the  legal  road  requirements  of  the  State  and  shall 
be  adequately  powered  to  perform  the  necessary  work  without  assist- 
ance from  otiier  units* 

The  contractor  shall  also  maintain  on  the  project  one  self-pro- 
pelled roller,  preferably  of  the  tandem  type,  weighing  from  8  to  10 
tons*    Rollers  weighing  over  10  tons  or  pneumatic -^ired  rollers  nay 
be  used  only  by  written  permission  of  the  engineer.  Pneumatic-tired 
rollers  may  be  used  only  for  i^e  preliminary  compaction  and  the  final 
rolling  shall  be  done  with  a  steel-tired  roller.    Rollers  shall  be  ^ 
equipped  with  the  necessary  facilities  to  prevent  adhesion  of  bitumi- 
nous-treated material  to  the  wheels* 

Sufficient  mixing  imits  shall  be  maintained  on  the  project  to 
insure  compliance  with  the  required  rate  of  progress*    Blade  mixing 
units  may  be  either  adequately  powered,  rubber-tired  motor  graders 
with  moldboards  not  less  than  10  feet  long,  or  rubber-tired  graders 
with  wheelbase  not  less  than  l6  feet  in  length  and  moldboards  not 
less  than  10  feet  long  powered  by  crawler-type  tractors  of  not  less 
than  35  horsepower,  equipped  with  street  plates*    Units  used  for 
scarifying  shall  have  a  scarifier  attachment  so  constructed  as  to 
provide  positive  adjustment  of  scarifier  depth* 

Track  type  tractors  shall  be  equipped  with  flat,  smooth  treads* 
Tractors  of  the  track-laying  type  shall  not  turn  on  the  completed 
bituminous  surface  at  any  time* 

In  the  ©vent  roadnoaix  machines  are  used,  the  contractor  will  be 
required  to  maintain  and  keep  in  use  on  the  project  not  less  i^an 
two  motor  graders,  meeting  the  requirements  as  hereinbefore  speci- 
fied for  mixing  units,  which  shall  be  used  for  windrowing  and 
equalizing  the  stack,  to  complete  the  mixing  or  aerating  of  the  ( 
material,  to  produce  uniform  distribution  of  oil  and  aggregate  and 
to  lay  the  mixed  materia 1« 

Inhere  mixing  machines  are  used,  the  device  for  picking  up  the 
windrow  shall  take  up  all  the  loose  material  and  leave  the  base 
clean*    The  contractor  shall  clean  up  and  salvage  all  material  falling 
outside  the  pick-up  device*    All  traveling  road-mix  machines  permitted 
for  use  shall  be  equipped  with  tracks,  wheels  or  treads  of  satis- 
factory bearing,  width  and  type,  so  that  no  damage  will  result  to 
the  base  course* 

Proportioning  of  the  liquid  asphaltic  material  to  the  aggregate 
in  the  traveling  plant  shall  be* by  wei|^t  or  a  satisfactory  volumed 
equivalent*    A  positive  adjustable  measuring  device  insuring  aociirate 
control  of  the  quMtity  of  liquid  asphaltic  material  shall  be  pro- 
vided on  the  traveling  plant  and  shall  be  set  by  order  of  the 


113 


engineei"  and  aot  f&ried  except  by  his  penoission* 

38.0i4.   CONSTRUCTIOH  METHODS.    The  point  or  points  where  the  contrac- 
tor shall  start  work  shall  be  outlined  by  the  eaglneer*    Ho  work 
will  be  prosecuted  except  in  daylight  hours  without  written  permis- 
sion of  the  engineer* 

No  work  shall  be  started  prior  to  l&ty  1st  nor  shall  it  be 
continued  later  than  September  13th»  except  on  written  permission 
of  the  engineer* 

The  contractor  shall  not  open  up  more  than  3  miles  at  one 
operation  and  at  no  time  shall  there  be  iiore  than  k  miles  under 
process  of  actual  oiling  constructions 

Ihere  material  for  the  oil  mat  is  to  be  obtained  in  whole  or 
in  part  from  the  existing  roadway,  the  surface  shall  be  scarified, 
parallel  with  the  finished  grade  and  cross -section^  to  a  depth 
which  will  produce  the  qtaantity  of  loose  material  required  for  the 
compacted  thickness  of  the  bituminous  surfacing  shown  on  the  plans 
or  to  the  extent  permittted  by  the  depth  of  suitable  aggregat*  in 
the  roadway*    Bxtrem©  care  shall  be  exercised  to  avoid  loosening 
the  floor  or  scarifying  below  the  depth  necessary  to  produce  th® 
required  amount  of  material.    After  scarifying,  all  clods  shall  be 
broken  and  the  loose  material  shall  be  bladed  into  a  windrow.  The 
base  shall  then  be  bladed  into  a  windrow*    The  Imse  shall  i^en  b@ 
bladed  and  conqpacted  by  watering  and  rolling,  if  required.  Th® 
crown  on  the  floor,  produced  by  scarifying,  shall  conform  to  th« 
crown  for  the  finished  section  shown  on  the  plans. 

I'Hien  new  aggregate  is  to  be  used  for  the  bituminous  mt,  th© 
material  shall  b©  placed  in  a  uniform  windrow  on  one  side  of  the 
roadway,  except  wh©n  the  bituminous  treatment  is  not  to  follow  for 
a  considerable  period,  in  which  case  the  material  shall  be  uniformly 
spread  over  ihe  roadway  surface. 

After  the  material,  either  new  material  or  material  from  ih9 
existing  roadway,  is  windrowed  at  one  side  of  the  roadway,  the 
windrow  shall  be  equalised  in  si«e  throu^out  its  entire  length  by 
means  of  graders  or  mechanical  equalising  devices.    If  necessary  in 
order  to  secure  uniformity  of  the  windrow,  material  shall  be  hauled 
from  sections  where  there  is  €ui  excess  of  material  to  those  where  a 
deficiency  exists. 

The  bituminous  material  shall  be  applied,  at  l^e  temperature 
specified,  by  spreading  from  the  windrow  a  layer  of  aggregate  which 
shall  not  extend  more  than  ih  feet  out  from  the  windrow  into  the 
roadway,  and  applying  thereon  the  first  application  of  bituminous 
material  specified.    The  operation  shall  continue  by  blading  succes- 
sive layers  of  aggregate  from  the  windrow,  upon  each  of  which 
additional  bituminous  material  is  spread.    Not  less  than  three  layers 
of  aggregate  and  applications  of  bituminous  mterial  shall  be  made. 

The  amount  of  bituminous  material  to  be  applied  shall  be  deter- 
mined by  the  engineer  according  to  the  grading  of  the  surfacing 
material  to  be  mixed,  and  the  amount  of  asphalt  required  shall  be 


estimated  by  the  engineer  from  day  to  day. 

After  the  last  application  of  bituminous  material  and  partial 
nixing,  the  entire  mass  of  surfacing  material  shall  be  moved  by 
heavy  blade  graders  into  a  windrow*    The  windrow  shall  then  be 
moved  from  side  to  side  of  the  roadway  with  a  revolving  motion  until 
all  particles  of  aggregate  are  coated  with  bitimen  and  the  whole 
mass  has  a  imiform  color  and  bituminous  content* 

At  least  ei^t  moves  of  the  material  across  the  roadway  as 
above  described  will  be  required,  under  the  most  favorable  condi- 
tions of  air  temperature,  material,  grading,  efficiency  of  equipment 
and  skillful  workmanship*    A  move  shall  be  understood  to  consist  of 
the  movement  of  ihe  entire  mass  from  one  edge  of  the  proposed  oil 
section  to  the  other*    Under  conditions  less  favorable  for  effective 
mixing,  as  many  more  moves  will  be  required  as  is  necessary  to  pro- 
duce the  desired  uniformity  of  mixture* 

The  moving  or  mixing  shall  be  carried  on  in  such  a  manner  that 
there  will  be  neither  segregation  of  material  nor  loss  of  mineral 
filler  from  the  mixture* 

No  portion  of  the  mixed  material  shall  be  spread  or  allowed  to 
remain  on  the  roadway  until  the  entire  mass  of  mterial  is  thorough- 
ly mixed,  when  it  shall  be  spread  and  placed  in  one  operation,  \mless 
in  the  judgment  of  the  engineer,  it  may  be  expedient  to  permit  the 
dropping  of  a  small  portion  of  the  mixture  to  serve  as  a  mixing 
floors    In  no  case  shall  any  material  be  dropped  for  a  mixing  floor 
\mless  directed  by  the  engineer* 

In  lieu  of  mixing  the  material  as  above  specified,  any  equip- 
ment other  than  that  required  above  may,  with  the  approval  of  the 
engineer,  be  employed  which  will  comply  with  these  specifications 
and  which  will  produce  a  completed  mixture  equal  to  that  which 
would  be  produced  by  the  means  above  specified*    The  Coimnission 
reserves  the  right  to  order  the  use  of  any  equipment  discontinued 
which  in  the  opinion  of  the  engineer  may  damage  to  some  extent  a 
section  or  portion  of  the  roadway  or  which  may  fail  to  produce  a 
satisfactory  mixture* 

After  the  mixing  operation  is  completed,  the  windrow  shall  be 
examined  to  determine  whether  or  not  the  proper  proportion  of  bi- 
tuminous material  has  been  used*    If  the  proportion  of  bituminous 
material  is  excessive,  additional  uncoated  material  shall  be  hauled 
on  the  moist  section  at  the  option  of  the  engineer  and  shall  be 
thoroughly  mixed  with  the  original  mass  by  blading.    If  more  bitumi- 
nous material  is  required  a  portion  of  the  mixed  material  shall  be 
spread  upon  one  side  of  the  roadway,  the  required  additional  bitumi- 
nous material  distributed  -tiiereon,  and  the  mixing  resumed  until 
uniformity  is  secured* 

After  a  satisfactory  mixture  has  been  secured,  the  surfacing 
material  shall  be  spread  to  a  uniform  thickness  by  a  pneumatic- 
tired  motor  grader  having  a  wheel  base  of  not  less  than  l6  feet  and 
weighing  not  less  than  li4.,000  pounds* 
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Immediately  following  the  spreading  and  smoothing  of  the  mlx- 
trire  to  the  satisfaction  of  the  engineer,  it  shall  be  initially 
compacted  with  a  roller  or  rollers  of  the  type  required  herein* 
This  initial  oon^action  shall  consist  of  at  least  one  and  not  more 
than  two  complete  passages  of  the  roller  across  the  sxirface  section* 
After  this  work  has  been  performed  the  surface  shall  be  permitted  to 
cure  for  not  less  than  6  hours  nor  more  than  2l^,  when  additional 
rolling  shall  be  performed  as  is  directed  by  the  engineer*  The 
finished  siarface  shall  be  smooth  and  free  from  all  marks  of  the 
roller*    Areas  not  accessible  to  power  rollers  shall  be  compacted  by 
hand  tamping* 

The  moisture  content  of  the  aggregate  to  be  treated  shall  not 
exceed  1*5  per  cent*    If  more  than  this  an-oiint  of  moisture  is  present, 
the  aggregate  must  be  dried  before  applying  the  bituminous  material* 
If  rain  commences  to  fall  during  the  application  of  the  bituminous 
material  or  the  mixing  operation,  the  material  shall  be  windrowed 
promptly*    The  treated  material  and  the  base  shall  be  allowed  to 
dry  before  the  resumption  of  any  work,  except  such  additional  mix- 
ing or  moving  as  will  facilitate  evaporation.    In  no  case  shall  the 
treated  saaterial  be  placed  while  damp  or  wet*    The  engineer  shall 
be  sole  judge  as  to  when  the  roadbed  has  dried  sufficiently  for 
work  to  be  resumed*    However,  in  no  case  shall  the  moisture  content 
in  the  upper  6  inches  of  the  base  be  more  than  3"^/^  P®i*  cent  when 
the  mixed  material  is  spread. 

The  engineer  shall  have  the  right  to  control  the  application 
of  bituminous  material  during  the  periods  when  weather  conditions 
are  such  as  to  result  in  loss  of,  or  damage  to,  the  bituminous 
material* 

Any  oversize  aggregate  which  may  enter  the  mix,  regardless  of 
its  origination,  shall  be  forked  from  the  roadway  during  ihe  pro- 
gress of  the  mixing  at  the  contractor's  expense*    Oversize  shall  be 
considered  as  any  foreign  material  or  any  rock  which  will  not  pass 
a  1-1/2  inch  square  opening* 

Any  defects,  such  as  ravelling,  low  centers,  lack  of  uniformity 
or  other  imperfections  caused  by  faulty  workmanship  shall  be  correct- 
ed to  the  satisfaction  of  the  engineer  and  new  work  shall  not  bs 
opened  up  until  such  defects  have  been  remedied* 

All  bridges,  sign  posts,  guard  fence  and  any  other  roadside 
structures  shall  be  adequately  protected  from  being  discolored  by 
splashing  oil*    Compensation  for  furnishing,  erecting  and  removing 
such  protection  shall  be  included  in  the  imit  price  bid  for  the 
application  of  the  oil* 

No  oil  shall  be  spread  as  a  tack  coat  or  seal  coat  except  under 
the  direction  of  the  engineer* 

Any  costs  necessitated  through  the  required  addition  of  bitumi- 
nous material  or  untreated  surfacing  material  to  correct  the  uni- 
formity of  the  mix,  or  any  additional  material  or  work  required  due 
to  the  entrance  of  moisture  or  for  any  other  reason  prior  to  the 
completion  of  the  final  rolling  of  the  surface,  shall  be  considered 
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incidental  to  the  unit  price  of  bid  items  and  no  additional  compen- 
sation for  such  additional  work  will  be  allowed. 

However,  after  the  bituminous  material  has  been  mixed  with  the 
aggregate  and  has  been  spread  and  finally  compacted  in  compliance 
with  these  specifications  and  any  special  provisions  attached  to 
the  proposal  form  and  to  the  satisfaction  of  the  engineer,  then  any 
additional  materials  and  work  where  tearup  and  reprocessing  are 
required  shall  be  paid  for  on  a  force  account  basis.    This  provision 
shall  not  cover  failures  which  result  from  the  effects  of  rain  dur- 
ing the  spreading  or  rolling  operation  or  failures  which  w&.y  be 
patched  or  repaired  by  hand  methods,  but  shall  apply  to  those  sections 
of  the  gxirfac©  which  necessitate  tearing  up  with  motorized  equipment, 
adding  additional  bit\:ffiiinous  mterial  or  mineral  aggregate,  remixing, 
relaying  and  compacting. 


The  finished  surface  shall  be  smooth  and  true  to  grade  and  % 
cross -section  and  free  from  ruts,  bumps  or  other  irregularities, 
■V?hen  tested  with  a  10-foot  straight  edge  laid  on  the  finished  sur- 
face parallel  to  the  centerline,  the  surface  shall  vary  in  no  place 
more  than  l/U  inch  from  the  lower  edge  of  the  straightedge*  Any 
variations  shall  be  corrected  by  scarifying  and  relaying  at  the 
contractor's  expense, 

38.05  CONSTRUCTION  OF  SHOULDERS,    After  the  oil  mat  has  been  laid 
the  roadway  shoulders  shall  be  built  up  to  the  grade  and  cross- 
section  shown  on  the  plans,    Ifeterial  for  the  shoulders  say  be  cut 
from  the  stack  prior  to  the  application  of  the  bituminous  mterial 
and  windrowed  on  ^oh  shoulder  or  it  may  be  placed  on  the  shoulder 
after  completion  of  the  oil  mat,  using  a  spreader  box  or  other 
approved  means  to  secure  a  uniform  distribution  of  material.  The 
shoulder  surface  shall  form  a  smooth  uniform  continuation  of  the 
surface  of  the  oil  mat  with  no  depressions  or  unfilled  areas  at  the 
junction  of  the  oil  mat  and  the  gravel  shoulder.    Any  untreated 
material  that  asiy  have  been  spilled  onto  the  mat  shall  be  removed. 

The  surfacing  material  required  to  construct  the  shoulders 
shall  be  paid  for  at  the  price  bid  for  "Top  Course  Surfacing  Mate-  , 
rial",  which  price  shall  be  full  compensation  for  producing,  placing  ((^ 
and  compacting  the  shoulder  material, 

38.06  PROTECTION  OP  ROAimY  STRUCTURES  AND  TRAFFIC.    The  contractor 
shall  recondition  at  his  expense,  any  damage  done  to  the  highway  or 
structures  due  to  the  operation  of  his  equipment  or  caused  by  traf- 
fic being  forced  away  from  ^e  usual  lines  of  travel. 

In  addition  to  safety  measures  provided  for  in  Section  7*07 
and  7*08  the  contractor  will  be  required  to  maintain  two  watchmen, 
one  at  each  end  of  the  work  at  all  times  it  is  in  progress,  in 
order  to  warn  and  direct  traffic.    Work  will  be  considered  in  pro- 
gress at  all  times  contractor's  equipment  is  on  the  roadway,  regard- 
less as  to  whether  it  is  in  moMon  or  not,  or  when  material  has  not 
been  stacked  in  a  safe  manner,  satisfactory  to  the  engineer.  All 
material  shall  be  left  in  a  iiniform  stack,  placed  where  the  engineer 
may  direct,  at  night  or  at  other  times  when  work  is  not  in  progress, 
in  order  to  leave  the  roadway  in  ttie  best  possible  condition  for 
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the  safe  use  of  the  public* 

Unless  otherwise  noted  in  the  special  provisionv,  the  oon-> 
tiraotor  will  be  required  to  furnish  a  pilot  car  to  lead  and  di- 
rect traffic  through  the  work  at  all  times  when  equipment  is  on 
the  roadway  or  in  operation  thereon. 

At  night  the  treated  or  untreated  gravel  stack  shall  be  light- 
ed with  lanterns  or  suitable  flares  which  shall  be  spaced  at  such 
intervals  as  to  clearly  indicate  the  position  of  the  windrow  and 
at  such  other  intervals  as  may  be  indicated  by  the  engineer.  If 
rain  occurs  and  the  treated  or  untreated  saterial  is  windrowed  on 
the  roadway,  the  contractor  shall  not  allow  puddles  of  water  to 
remain  on  the  roadway,  but  shall  promptly  drain  them  to  the  ditches* 

38.07   METHODS  OF  MBA.SURBMENT .    (a)    The  surfacing  material  re- 
)     quired  to  supplement  the  aggregate  obtained  from  the  existing  sur- 
face or  to  construct  the  shoulders  shall  be  measured  by  the  cubic 
yard  or  by  the  ton  of  2,000  pounds  as  called  for  in  the  proposal 
form,  and  as  more  particularly  provided  under  Section  29.07  of 
these  specifications* 

(b)  The  asphaltic  road  oil  shall  be  measured  by  the  S* 
gallon  measured  at  a  tonperature  of  60  degrees  F.,  or  corrected 
to  this  basis  as  prescribed  in  the  standards  of  the  imerioan 
Society  for  Testing  Materials,  Serial  Designation  D  206.  The 
(jiantity  in  each  car  or  truck  tank  shall  be  determined  from  the 
producer's  invoice,  checked  by  the  engineer  in  the  field* 

(c)  Application  of  oil  shall  be  measured  by  the  U*  S«  gal- 
lon, the  measurement  being  made  as  herein  provided  in  Pai'agraph 
(b)* 

(d)  Processing  for  all  oil  treated  surfacing  material  com- 
plete in  place  and  accepted  by  the  engineer,  shall  be  measured 
by  the  milef  measured  along  the  oenterline  of  the  roadway^  or  by 
the  square  ye^rd,  as  called  for  in  the  proposal* 

I  (e)    Rolling  shall  be  measured  as  provided  in  Section  22  of 

these  specifications* 

38*08   BASIS  OP  RUTMBIIT*    Payment  for  bituminous  surface  oon- 
atructlon  shall  be  made  as  followtt 

(a)  The  surfacing  material  required  in  addition  to  the 
aggregate  obtained  from  the  existing  road  surface  to  construct 
the  bituminous  surface  course  or  the  shoulders  shall  be  paid 
for  by  the  cubic  yard  or  by  the  ton  as  called  for  in  the  pro- 
posal form. 

(b)  Application  of  oil  shall  be  paid  for  at  the  contract 
unit  bid  price  per  fallen,  which  price  shall  include  all  demurrage, 
storage,  handling  and  other  charges,  all  materials  (including  the 
road  oil),  tools,  equipment,  and  labor,  and  the  performance  of 

all  work  necessary  or  incidental  to  the  furnishing,  delivering, 
\mloading,  heating,  hauling  and  spreading  of  the  oil* 
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(c)  Processing  shall  be  paid  for  at  the  contract  unit  price 
bid  per  mile  or  per  square  yard,  as  the  case  may  be,  which  price 
and  payment  shall  constitute  full  compensation  for  preparing  sub- 
grade  or  base,  for  furnishing,  handling,  mixing,  manipulating  and 
placing  all  materials  required  under  these  specifications  for  which 
payment  is  not  otherwise  provided,  for  all  shaping,  compacting  and 
rolling,  for  reconditioning  any  part  of  the  highways  or  structures 
dajoaged  by  traffic  or  the  contractor,  and  for  all  labor,  equipment, 
tools  and  incidentals  necessary  to  complete  the  ibem* 

(d)  Rolling  shall  be  paid  for  as  provided  in  Section  22  of 
these  specifications » 
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SECTION  59 
PIAHT-MIX  SUHFACB  COURSE 
(Dense  Graded) 

39*01    DESCfilPTION*    This  item  shall  oonsist  of  a  wearing  course 
composed  of  aggregate  and  bituminous  material  mixed  in  a  central 
plant,  constructed  on  the  prepared  base  in  accordance  "with  these 
specifications  and  in  conformity  with  the  lines,  g;radfes  and  typical 
cross -section  on  Idle  plans* 

^en  called  for  on  the  plans  the  item  shall  be  constructed  in 
two  courses,  a  binder  or  leveling  course  and  a  wearing  course,  each 
of  full  width  and  of  the  wei^t  per  square  yard  required  by  the  plans* 
The  leveling  or  binder  course  shall  be  rolled  and  finished  before 
)    the  placement  of  the  wearing  coiarse  in  the  manner  hereinafter  spec- 
ified for  the  latter. 

39*02   MkTSBIAXS*    (a)    Mineral  Aggregate*    The  bid  schedule  indicates 
the  particular  grading  given  in  this  section  to  which  the  aggregate 
must  conform*    Aggregates  shall  also  conform  in  all  otiier  respects 
idth  iiie  requirements  set  forth  in  Section  29,  with  the  further 
limitation  that  the  grading  of  aggregate  produced  during  any  one  3- 
hour  "run*  shall  be  held  to  such  uniformity  that  percentages  of 
material  passing  the  Nos*       10  and  200  sieves  for  any  one  saiaple 
shall  not  vary  from  the  average  of  all  samples  for  "ttie  "run"  by  more 
than  the  following  tolerancess 

l&iterial  Passing  Percent 

Ho*  h  sieve  ..•..«•»•.«»»  +5 
Ho*  10  sieve  ••••«9*9»*6e  ^3 
Ho«  200  «.•..•...«•.»•*•*  ^2 

Aggregate  for  all  fadings,  except  B-1,         and        shall  con- 
sist of  coarse  aggregate  of  crushed  gravel  or  crushed  stone,  in 
either  case  composed  of  hard,  durable  pebbles  or  stone  fragments, 
and  a  filler  of  finely  crushed  stone,  sand  or  other  finely  divided 
mineral  matter*    Aggregate  for  gradings  E-1,  E-g  and  E-^  shall  con- 
sist of  fine  gravel  and  sand,  disintegrated  granite  or  other  similar 
grannliuf  materials*    The  portion  of  the  material  retained  on  a  Ho*  k 
ffieve  shall  be  known  as  coarse  aggregate,  and  that  portion  passing 
a  Ho*  U  sieve  shall  be  known  as  filler*    The  oon^osite  material  shall 
meet  the  requirements  for  one  of  the  gradings  given  next  below, 
whichever  is  called  for  in  the  bid  schedule,  using  A*A*S*H*0*  Methods 
T-11  and  T-27* 
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TABLE  1,  Requirements  for  Grading  of  Aggregate. 


Sieve 
Designation 


Percentage  by  Weight  Passing  Square-Mesh  Sieves 

 (A.A.S.H.Q.  T-27)  

Grading 


A-1 


Grading  t  Grading  :  Grading 
B-1      :      C-1      :  D-1 


Grading 
E-1 


1-inoh 
3A-inch 
No,  h 

No.  10 

No.  200 


100 
75-100 
30-  h3 

20-  55 
2-  7 


:  t 

100    J        100  s  100 

75-100   X  85-100  i  85-100 

UO-  60    :  i;5-  65  t  50-  70 

25-  h3   «  30-  50  J  35-  55 

3-8:5-  10  t  5-  12 


100 
85-100 
60-  95 
U5-  80 
5-  15 


TABLE  2,  Requirements  for  Grading  of  Aggregate, 


Sieve 


Percentage  by  Weight  Passing  Square-Mesh  Sieves 
(A.A.S.H.0.  T-27) 


Designation 

Grading 

s 

Grading 

Grading 

t 

Grading 

I 

Grading 

A-2 

: 

B-2 

s  C-2 

: 

D-2 

t 

B-2 

3A-inoii 

t 
t 

100 

t 
i 

100 

\  100 

: 

100 

s 
} 

100 

No.  h 

i 

35-  50 

i 

h5'  65 

.  50-  70 

: 

55-  75 

{ 

60-  95 

No,  10 

t 

25-  14.0 

t 

30-  50 

35-  55 

: 

Uo-  60 

1;5-  80 

No.  200 

t 

2-  7 

8 

,  5-10 

s 

5-  12 

% 

,.,5r,Ji5  

TABLE  3,  Requirements  for  Grading  of  Aggregate. 


«         Percentage  by  Weight  Passing  "Square-Mesh  Sieves 
Sieve         I  (A.A.S.H.O.  T-27)   . 


Designation 

Grading 
A-^ 

Grading 

s  Grading 

Grading 
D-? 

: 

Grading 
E-3 

1/2-inch 
No.  k 
No.  10 
No.  200 

t 

: 
: 

s 

100 
1+0-  55 
30-  1^5 
2-  7 

s 
s 

X 

t 
s 

100 
50-  70 
35-  55 
.  ^-  .,  8 

\  100 

5  55-  75 
\  1+0-  60 
t   5-  10 

% 
t 

: 

100 
60-  80 

i;5-  65 

^.  12 

X 

i 
t 
t 
I 

100 
65-100 
50-  85 
1? 

Aggregate  shall  be  so  graded  within  the  limits  given  in  tables 
1,  2  and  3»  that  at  least  10  per  cent  of  the  total  aggregate  shall 
pass  a  No.  h  sieve  and  be  retained  on  a  No.  10  sieve.    No  inter- 
mediate sizes  of  aggregate  shall  be  removed  for  use  in  the  seal 
coat  or  other  purposes  without  the  written  consent  of  the  engineer. 

The  above  gradations  represent  the  extreme  limits  which  shall 
determine  the  suitability  of  aggregate  for  use.    The  final  gradation 
decided  on  within  the  limits  designated  in  the  tables  shall  be  lani- 
formly  graded  from  coarse  to  fine,  and  shall  not  vary  from  the  low 
limits  on  one  screen  to  the  high  limits  on  the  adjacent  screen,  or 
vice  versa. 

The  engineer  may,  when  necessary  to  obtain  a  desired  and  uni- 
form mixture,  fix  the  maximiam  per  cent  of  the  mineral  aggregate 
passing  the  No.  h  sieve  within  the  specified  limits  and  the  contrac- 
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tor  will  not  be  allowed  any  claiia  for  payment  for  cost  for  rejection 
of  fines  to  oonform  to  such  mximum  limits* 

If  crushed  gravel  is  used,  not  less  than  ^0  per  cent  by  weight 
of  the  coarse  aggregate  particles  shall  have  at  least  one  fractured 
face* 

Coarse  aggregate  shall  have  a  percent  of  wear  of  not  more  than 
kO  at  500  revolutions,  as  determined  by  A,A«S«H.O*  Method  T-96  (Los 
Angeles  Rattler  Test),  except  that  this  requirement  shall  not  apply 
to  coarse  aggregate  for  grading  B-1,  E-2  and  E-J* 

For  all  grading,  that  portion  of  the  filler,  including  any 
blended  filler,  passing  a  No*  UO  sieve  shall  have  a  plasticity  index 
of  not  more  than  6,  as  determined  by  A*A*S«H*0*  Method  T-9I. 

The  composite  aggregate  shall  be  free  from  vegetable  matter, 
lumps  or  balls  of  clay,  adherent  films  of  clay  or  other  vegetable 
matter  that  will  prevent  a  thorou^  coating  with  bituminous  material* 
The  aggregate  shall  be  of  such  nature  that  a  thorougji  coating  of  the 
bit\iminous  material  to  be  used  in  the  work  applied  to  it  will  not 
slough  off  upon  contact  with  watdr*    The  bituminized  aggregate  shall 
have  a  swell  of  not  more  than  1*5  por  cent  as  determined  by  method 
1  of  A.A.S.H.O.  Method  T-101. 

Additional  filler  for  blending  with  aggregate  at  the  mixing 
plant,  if  needed,  shall  be  obtained  from  sources  approved  by  the 
engineer.    The  material  for  such  purpose  shall  be  free  from  lumps, 
and  shall  not  contain  more  than  I5  per  cent  of  material  retained  on 
a  No,  1;  sieve, 

(b)    Bituminous  Material*    The  bituminous  material  shall  be  of 
the  kind  and  grade  stipulated  in  the  plans  or  proposal  form  and 
shall  oonform  to  the  requirements  of  Sections  53»  3hf  or  35  of  these 
specifications* 

The  percentage  of  bitviminous  material,  by  weight,  to  be  added 
to  the  aggregate  shall  be  between  3"*l/2  and  7  por  cent  of  the  weight 
of  the  dry  aggregate*    The  exact  percentage  to  be  used  shall  be 
fixed  by  the  engineer  on  the  basis  of  preliminary  laboratory  tests 
and  field  sieve  analysis  of  the  aggregate  furnished* 

39*05    EQUIPMENT,    (a)    Mixing  Plants*    The  plants  shall  be  so 
designed,  co-ordinated  and  operated  as  to  produce  a  mixture  within 
the  job  mix  tolerances  specified*    Plants  shall  have  a  production 
capacity  of  not  less  than  ^00  tons  of  accepted  mix  per  each  8  hours* 

Scales  for  any  weigh  box  or  hopper  may  be  either  of  the  beam  or 
springless  dial  type  and  shall  be  of  a  standard  make  and  desi^, 
sensitive  to  0*3  per  cent  of  the  maximum  load*    When  of  the  beam 
type  there  shall  be  a  separate  beam  with  tell-tale  indicator  for 
each  size  aggregate  and  a  tare  beam  for  balancing  the  hopper*  All 
weighing  equipment  shall  be  capable  of  easy  adjustment  of  any  work- 
ing part  that  may  get  out  of  adjustment  and  shall  be  sealed  prior  to 
initial  use,  and  as  often  thereafter  as  the  engineer  may  deem  neces- 
sary to  insure  accuracy* 
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The  plant  shall  be  provided  with  separate  chambers  for  drying 
and  mixing  the  constituents •    The  coarse  and  fine  aggregates  shall 
be  roughly  mixed  and  evenly  fed  to  the  drier  so  that  a  uniform  pro- 
duction and  a  xaniform  temperature  may  be  secured.    Drying  shall 
continue  for  a  sufficient  time  and  at  a  sufficiently  high  tempera- 
ture to  reduce  the  moisture  content  of  the  aggregate  to  not  more 
than  1  per  cent*    At  the  completion  of  the  mixing  operations,  as 
specified  below,  and  also  at  the  time  of  spreading  the  mixture  on 
the  roadbed,  the  amount  of  moisture  in  the  aggregate  shall  not  ex- 
ceed that  permitted  in  this  paragraph*    The  drier  shall  be  capable 
of  preparing  aggregate  at  a  rate  equal  to  the  full  rated  capacity 
of  the  plsmt. 

After  leaving  the  drier,  all  aggregates  shall  be  stored  in 
such  manner  as  to  control  the  temperature  within  the  limits  pre- 
scribed for  mixing  and  to  prevent  accumulation  of  moisture*  Before 
use  the  aggregate  shall  be  passed  over  a  screen  or  screens  so  as  to 
separate  it  into  at  least  two  sizes,  which  shall  be  stored  in  sep- 
arate bins.    One  bin  shall  contain  that  portion  of  the  material 
which  would  be  retained  on  a  No,  Ij.  sieve  and  one  bin  shall  contain 
that  portion  of  the  material  which  vfould  pass  a  No.  h  sieve.  If 
there  is  a  carry-over  of  fine  aggregate  into  the  coarse  aggre^te 
bin  it  shall  at  no  time  exceed  8  per  cent*    If  more  than  8  per  cent 
should  be  found  to  be  present,  the  contents  of  the  bin  shall  be 
completely  withdrawn  and  rescreened.    The  two  sizes  shall  later  be 
combined  in  the  proper  proportions  as  directed  at  the  time  of  mixing* 

The  size  of  the  storage  bins  shall  be  so  proportioned  as  to 
insure  adequate  storage  of  appropriate  fractions  of  the  aggregate 
and  the  compartments  shall  be  so  constructed  as  to  prevent  overflow 
of  one  size  into  a  compartment  used  for  another  size.    Each  bin 
compartment  shall  be  equipped  with  a  discharge  gate  directly  over 
the  weighing  hopper,  gates  on  both  bins  and  hopper  being  so  con- 
structed as  to  prevent  leakage  when  closed. 

The  mixer  may  be  of  the  twin-shaft  pugHDd.ll  batch  type  or  may 
be  a  continuous  mixing  twin  pug-mill  plant  with  suitable  volumetric 
control  of  aggregate  and  bitumen  to  produce  equal  aocxiraoy  with  a 
weight  batch  plant.    If  volumetric  proportioning  and  continuous 
mixing  equipment  is  used,  such  equipment  shall  have  an  established 
background  of  service,  satisfactory  to  the  engineer,  in  accomplish- 
ing the  required  graduation  control  of  aggregates  and  uniformity  of 
mix.    If  of  the  batch  type,  the  mixer  shall  have  a  minimum  batch 
capacity  of  2500  pounds.    In  the  pug-mills,  the  clearance  of  the 
blades  from  all  fixed  and  moving  parts  shall  not  exceed  ^/h  inch, 
and  the  mixer  box,  if  not  enclosed,  shall  be  provided  with  suitable 
means  to  prevent  loss  of  dust  by  dispersion.    The  batch  type  mixer 
shall  be  so  constructed  as  to  prevent  leakage  of  contents  until 
batch  is  to  be  discharged  and  shall  be  equipped  with  a  lock  timing 
device  by  means  of  which  accurate  control  of  the  mixing  cycle  can 
be  accomplished.    The  time  of  mixing  shall  be  considered  as  the 
interval  between  the  time  the  p.sphalt  is  spread  on  the  aggregate  and 
the  time  the  same  aggregate  is  discharged  from  the  mixing  unit. 

Where  the  plants  are  located  in  any  vicinity  where  dust  may  be 
objectionable  or  when  dust  interferes  with  ihe  efficient  operation 
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of  the  plant,  proper  housings,  mixer  covers  or  dust  collecting  sys- 
tems shall  be  installed^    Provision  shall  be  made  to  waste  the 
material  so  collected  or  to  retisrn  it  uniformly  to  the  plant  as  the 
engineer  may  direct. 

The  plant  shall  be  provided  with  a  weighing  hopper  having  suf- 
ficient capaoiiy  to  hold  the  maximum  amount  of  aggregate  for  one 
batch* 

The  asphalt  bucket  for  weighing  th©  asphalt  cement  shall  have 
sufficient  capacity  to  hold  not  less  than  20  per  cent  of  the  weight 
of  aggregate  required  for  oBe  batch*    Th®  specified  temperature  of 
the  asphalt  in  the  pipe  lines,  meters,  weigh  buckets,  spray  bars 
and  other  containers  or  flow  lines  shall  b©  maintained  by  steam 
jackets,  so  designed  that  steam  will  not  be  introduced  into  the 
bituminous  material,  or  by  properly  insulated  electrical  heating 
units,  if  approved  by  the  engineer.    The  asphalt  bucket  shall  be 
suspended  on  beam  type  scales  equipped  with  a  tell-tale  so  that  th© 
tare  weight  of  the  bucket  will  be  shown  for  e&ch  weighing  and  tb© 
net  weight  of  th©  asphalt  cement  measured  aooiarately  to  within  IcO 
per  cent  above  or  below  the  weigjjt  required.    The  bucket  shall  b© 
so  arranged  that  it  will  deliver  th©  molten  asphalt  cement  in  a 
thin  uniform  sheet  or  in  multiple  streams  the  full  width  of  th© 
mix©r  or  by  equally  adequate  means  in  the  case  of  a  continuous 
mixer* 

Melting  kettles  and  hot  storage  tanks  ?^ioh  deliver  asphalt 
cen^nt  directly  to  th©  weigh  bucket  shall  b®  ©quipped  with  means 
for  positive  control  of  asphalt  temperature  at  all  times  and  shall 
have  a  total  capacity  sufficient  for  not  less  than  10  hours  run  of 
th©  paring  plant.    Heating  shall  be  accompliahed  by  steam  coils, 
electricity  or  other  m^uas  such  that  no  flame  shall  com©  into  con- 
tact with  the  heating  tank  and  so  designed  that  steam  will  not  b® 
introduoed  into  the  ssaterial®    A  circulating  system  for  the  asphalt 
shall  be  provided,  of  adequate  size  to  insure  the  proper  and  con- 
tinuous circulation  between  storage  tank  and  mixer  during  the  entire 
operating  period*    All  pip©  lines  and  fittings  shall  be  steam- jacket- 
ed or  otherwise  properly  insulated  to  prevent  heat  loss*  Storage 
tank  capacity  shall  be  sufficient  for  at  least  on©  days  run* 

An  armored  thermometer  reading  from  200  degrees  F.  to  1+00 
degrees  P*  shall  b©  fixed  in  the  asphalt  feed  line  at  a  suitable 
l&cation  near  th©  discharge  valv®  at  the  mix©r  unit.    Th©  plant 
shall  b©  further  ©quipped  with  an  approved  dial  scale,  m©rcury 
actuated  thermometer,  an  electric  pyrometer  or  other  approved  ther- 
mometric  instrument  so  placed  at  the  discharge  chute  of  th©  dry©r  as 
to  r©gist©r  automatically  or  indioat©  the  t©i!ip©raturo  of  th©  heated 
aggregate. 

(b)    Placing  Equipment*    Equipment  for  spreading  mixtures  con- 
taining cut-back  asphalt  shall  consist  of  approved  adjustable  typ© 
spreader  boxes  or  similar  equipment*    Blade  graders  of  th©  self- 
powered  type,  with  blades  not  less  than  10  feet  long,  wheelbases  of 
not  less  than  l6  feet,  weighing  not  less  than  ll+^OOO  pounds  each, 
end  ©quipped  with  pneumatic  tires,  shall  be  used  for  laying,  shap- 
ing and  finishing  mixtures  containing  out-back  asphalts* 
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"When  the  specified  bituroinous  material  is  90+  asphaltio  mate- 
rial or  asphalt,  grade  85-200,  equipment  for  spreading,  shaping  and 
finishing  shall  consist  of  an  approved  self-contained  power  machine 
operating  in  such  manner  that  no  supplemental  spreading,  shaping  or 
finishing  will  be  required  to  provide  a  surface  which  will  comply 
with  the  requirements  for  smoothness  herein  contained.    This  self- 
contained  power  machine  may  be  used,  at  the  option  of  the  contractor, 
when  Ihe  specified  bituminous  material  is  rapid-KJuring  cut-back 
asphalt,  but  shall  not  be  used  when  medium-curing  cut-back  asphalt 
is  specified*    Rollers  for  compacting  the  surface  shall  be  of  the 
self-propelled  tandem  type  weighing  not  less  than  8  tons  each* 

39,Ol4.    COHSTRUCTION  METHODS,    (a)    Weather  and  Seasorxal  Limitations. 
Plant  niix  surfacing  shall  be  constructed  only  between  May  lit  and 
September  15th  and  operations  will  b©  carried  on  only  when  the  sur- 
face is  dry,  when  the  atmospheric  temperature  in  the  shade  is  above 
60  degrees  F« ,  and  when  th©  weather  is  not  foggy  or  rainy.  The 
temperature  and  seasonal  requirements  my  be  waived,  but  only  when 
so  directed  in  writing  by  the  engineer. 

(b)    Preparation  of  Aggregate.    If  th©  iSJoistur©  content  of  the 
aggregate  is  more  tiian  1  per  cent  of  the  dry  weight  of  the  aggre- 
gate, the  aggregate  shall  be  dried  before  being  conveyed  to  the 
plant  bias  for  proportioning.    The  aggregate  shall  be  screened  into 
at  least  the  two  fractions  noted  above  and  conveyed  into  separate 
compartments  ready  for  proportioning  and  laixing. 

Additional  filler,  if  required  to  meet  the  grading  requirements, 
shall  be  proportioned  and  blended  with  the  mineral  aggregate  before 
being  screened  into  the  separate  compartments.    Filler  may  be  added 
to  the  aggregate  at  the  mixing  plant  by  pre-ndxing  it  thorou^ly 
with  the  other  fin©  aggregates  or  by  feeding  it  into  either  the  hot 
or  cold  elevator*    Spreading  filler  over  the  tops  of  the  aggregate 
pits  or  dumping  it  into  the  hoppers  at  crushing  plants  will  not  be 
permitted. 

(0)    Preparation  of  Bitujjsinous  Mixture*    Before  being  delivered 
to  the  road,  the  aggregate  shall  b©  mixed  with  the  bituminous  mate- 
rial at  a  central  mixing  plants    The  dry  aggregates,  prepared  as 
described  above,  shall  be  oonibined  in  the  plant  in  the  proportionate 
amounts  of  each  fraction  of  aggregate  required  to  meet  iAie  specified 
grading.    l??here  a  batching  plant  is  used,  the  engineer  shall  deter- 
mine the  quantity  of  bituadnouj?  material  for  each  batch*    In  any 
case,  the  bituminous  material  shall  be  measured  or  gaged  and  intro- 
duced into  the  mixer  in  the  proportionate  amount  determned  by  the 
engineer  sind  the  temperature  prescribed  by  the  engineer  for  the 
particular  material  being  used.    VJben  the  bituminous  material  being 
used  is  90'*'  asphaltio  material  or  asphalt,  grade  85-200,  aggregate 
shall  be  introduced  into  the  mixer  at  a  temperature  between  25O 
degrees  F,  and  525  degrees  F,    In  no  case  shall  aggregate  be  intro- 
duced into  the  mixer  at  a  temperature  of  more  than  25  degrees  F«, 
above  the  temperature  of  the  bituminous  material.    Mixing  shall  con- 
tinue for  a  period  of  at  least  30  seconds  after  all  ingredients  are 
in  the  mixer  and  until  a  uniform  mixture  of  unchanging  appearance  is 
obtained,  with  all  th©  particles  of  aggregate  thoroughly  coated  with 
liquid  asphalt. 
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(d)  Transportation  and  Delivery  of  Mixture •    The  mixture  shall 
be  transported  from  the  mixing  plant  to  the  point  of  use  in 
pneumatic-tired  vehicles  having  tight  bodies  previously  cleaned  of 
all  foreign  materials.    When  directed  by  ihe  engineer,  each  load 
shall  be  covered  with  canvas  or  other  suitable  material  of  sufficient 
size  and  thickness  to  protect  it  from  the  weather*    The  bituminous 
mixture  shall  be  delivered  to  the  point  of  use  at  such  temperature 
between  200  degrees  F.  and  325  degrees  F,  as  the  engineer  may  direct* 
yfhen  the  mixture  is  being  placed  during  warm  weather  and  the  engi- 
neer has  determined  that  satisfactory  results  can  be  obtained  at 
lower  temperatures,  he  may  direct  that  -i^ie  mixture  be  mixed  and 
delivered  at  lower  temperatures  than  thosf  specified  above* 

(e)  Preparation  of  Sub grade*    Surfacing  shall  not  be  placed 
until  the  subgrade  has  been  brought  to  a  smooth  and  well  compacted 
condition,  true  to  grade  and  cross-section  and  free  from  ruts  and 
inequalities* 

ISfhen  the  same  contract  provides  for  both  the  construction  of  a 
base  course  and  the  placing  of  plant-mixed  surfacing  thereon,  th© 
surface  of  the  base  course  shall  be  shaped  and  compacted  to  the 
required  grade  and  cross-section  iimaediately  before  applying  the 
prime  coat  and  the  plant-mixed  surfacing,  and  full  compensation  for 
such  preparation  of  the  base  shall  be  considered  as  included  in  the 
prices  paid  for  the  plant-mixed  surfacing  and  no  additional  allow- 
ance  will  be  made  therefor* 

When  the  contract  provides  for  placing  plant-mixed  surfacing  oa 
existing  traveled  ways  or  basas  not  constructed  under  the  same  con- 
tract, the  surface  of  the  existing  traveled  ways  or  bases  shall  b« 
prepared  to  receive  iAie  prime  coat  or  paint  binder  and  pSsint-mixed 
surfacing  under  eiiiiier  of  the  following  methods,  as  may  be  specified 
in  the  special  provisions  or  proposal  forms* 

Method  No*  1    The  surface  of  the  existing  traveled  way  or  b&ae 
shall  be  scarified,  watered  and  rolled  immediately  prior  to  placing 
the  prime  coat  and  plant-mixed  surfacing*    If  this  method  is  used^ 
the  proposal  fora  will  contain  an  item  for  "Fine  Grading  Subgrade 
and  Shoulders'*,  and  the  work  shall  be  done  and  payment  therefor 
made  in  accordance  with  Section  25  of  these  specifications* 

Method  No*  2*    The  prime  coat  or  paint  binder  shall  first  be 
applied  smd  then  a  leveling  course  of  plant-mixed  surfacing  shall 
be  spread  as  directed  by  the  engineer  to  such  thickness  as  is  neces- 
sary to  level  irregularities,  dips,  depressions,  sags  and  excessive 
crown,  and  to  provide  a  smooth  base  of  uniform-  grade  and  cross- 
section,  in  order  that  the  surface  ©o\irse  of  plant-mixed  sxirfaoing 
shall  be  of  uniform  thickness*    Such  leveling  courses  of  pl^nt-mixed 
sxirfacing  shall  not  be  placed  more  than  one  day  in  advance  of  plac- 
ing the  remainder  of  the  plant-mixed  courses*    If  this  method  is 
stipulated  in  the  special  provisions  or  proposal  form,  the  plant- 
mixed  surfacing  spread  as  a  leveling  coiirse  as  herein  specified 
will  be  paid  for  at  the  contract  unit  prices  paid  for  plant-mixed 
siarfaoing  and  no  additional  allowance  will  be  made  for  spreading  and 
leveling  the  material* 
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(f)  Prime  Coat,    Immediately  before  applying  the  prime  coat, 
the  surface  shall  be  cleaned  of  all  dirt  and  loose  materials  by 
means  of  blowers  or  power  brooms,  supplemented  by  hand  brooming  if 
necessary.    The  surface  to  be  primed  shall  be  brought  to  a  smooth 
and  well  compacted  condition,  true  to  grade  and  free  from  ruts  and 
inequalities. 

Bituminous  material  shall  be  applied  by  means  of  a  distributor 
at  the  rate  or  rates  directed  by  the  engineer,  which  will  usually 
be  from  0.20  to  0«50  gallons  per  square  yard,  and  at  the  temperature 
specified  for  the  particular  material  being  used*    Any  prescribed 
application  imy  be  divided  into  two  applications  to  prevent  flowing 
off  the  surface  and  additional  bituroinous  material  may  be  applied 
where  surface  conditions  indicate  it  to  he  necessary,  if  the  engi- 
neer so  directs. 

^e  surfaces  of  structures  and  trees  adjacent  to  the  area  being 
treated  shall  be  protected  in  such  mnner  as  to  prevent  their  being 
spattered  or  marred.    Bituminous  nmterial  shall  not  be  discharged 
into  borrow  pits  or  gutters* 

After  the  prime  coat  has  been  applied,  it  shall  be  left  undis- 
turbed for  a  period  of  not  less  than  2I4.  hours*    If  the  weather  is 
cool,  a  longer  period  may  be  necessary  and  shall  be  observed  if 
required  by  the  engineer*    Any  excess  bituminous  material  remaining 
on  the  surface  shall  be  blotted  with  sand  or  other  approved  material 
before  the  surface  is  opened  to  any  kind  of  traffics    The  contractor 
shall  maintain  the  primed  surface  until  the  surfacing  or  next  coxirse 
has  been  placed,    Ifeintenance  shall  include  spreading  any  addition- 
al sand  or  other  approved  material  necessary  to  prevent  adherence 
of  the  prime  coat  to  the  tires  of  vehicles  using  the  surface,  and 
patching  any  breaks  in  the  primed  surface  with  additional  bituminous 
material.    Any  area  of  primed  surface  that  has  become  fouled  by 
traffic,  or  otherwise,  shall  be  cleaned  before  paving  is  placed 
thereon* 

(g)  Spreading  and  Blade  Finishing*    Unless  a  self-contained 
pov/er  spreading  and  finishing  machine  is  used,  bituminous  mixtiire 
shall  be  deposited  by  the  spreading  equipment  specified  on  one  side 
of  the  primed  roadbed  and  to  a  uniform  depth  sufficient  to  obtain 
the  required  thickness  of  tvearing  course  over  the  full  width  that 
the  course  vjill  have  when  compacted.    The  material  shall  then  be 
formed  into  a  uniform  windrow.    Before  the  mixture  is  spread  the 
engineer  shall  test  the  v/indrow  for  moisture.     If  the  moisture  con- 
tent of  the  mixture  is  more  than  1  per  cent  of  the  dry  weight  of 
aggregate,  the  contractor  shall  blade  and  reblade  the  material  and 
allow  it  to  dry  out.     If  necessary,  the  material  shall  be  harrowed 
or  disked  and  all  compressed  masses  of  material  broken  up.  No 
spreading  shall  be  done  when  the  base  to  be  covered  is  wet,  or  prior 
to  authorization  by  the  engineer. 

At  the  end  of  each  day's  w©rk,  or  when  work  is  interrupted  by 
weather  conditions,  all  mixtxare  not  completely  spread  shall  be  bladed 
into  a  windrow.    It  shall  not  be  allowed  to  remin  partially  spread 
on  the  roadway  over  night,  or  until  the  resumption  of  work.  ""-Then 
bitximinous  mixture  containing  rapid-curing  cut-back  asphalt  is  being 
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laid  with  a  blade  grader,  care  shall  be  taken  -that  the  laying  is 
completed  before  the  mixture  hardens. 

The  mixed  material  shall  be  spread  from  the  windrow  to  the 
required  width  by  self -powered,  pneumatic -tired  blade  meeting  the 
requirements  of  Section  38»03  of*  these  specifications.     It  shall  be 
in  successive  layers.    After  approximately  one-half  of  the  material 
has  been  laid,  iAie  remaining  material  shall  b©  windrowed  and  that 
already  laid  shall  be  rolled  once  and  then  planed  with  the  blade 
grader  to  remove  inequalities.    The  remaining  material  shall  then 
be  spread.    During  compaction,  the  surface  shall  be  dragged  or 
bladed  as  necessary  to  fill  ruts  and  remove  incipient  corrugations 
or  other  irregularities.    The  intervals  between  placing  successive 
layers  shall  be  as  directed  by  the  engineer^    In  spreading  the 
windrow,  care  shall  be  taken  to  prevent  cutting  into  the  underlying 
course.    If  necessary  to  prevent  such  cutting,  a  layer  of  the  mix- 
ture approximately  one-half  inch  thick  shall  be  left  at  the  bottom 
of  the  windrow*, 

(h)  Machine  Spreading  and  Finishing.    Mien  the  self-contained 
power  machine  is  used,  placing  and  compaction  of  the  bituminous 
mixture  shall  progress  in  sections  of  not  more  than  1  mile  in  length. 
The  bituminous  mixture  shall  be  spread,  shaped  and  finished  with 

the  power  machine  specified.    The  mixtui'e  shall  be  placed  one-half 
width  at  a  time.    The  6-inch  strip  of  the  first  half-^idth  adjacent 
to  the  centerline  of  the  road  shall  not  be  rolled  until  th©  second 
half -width  has  been  placed.    After  the  first  width  has  been  com- 
pacted, the  second  width  shall  be  placed,  finished  and  compacted  as 
provided  for  the  first  width  except  that  rolling  shall  be  extended 
to  include  the  6  inches  of  the  first  width  not  previously  completed. 
Where  machine  spreading  in  two  layers  is  indicated  on  the  plans, 
the  procedure  herein  described  shall  apply  similarly  to  each  layer. 

(i)  Rolling  Finished  Surface.    After  all  layers  have  been 
placed  to  full  width,  the  wearing  surface  shall  be  re-rolled.  Roll- 
ing shall  be  longitudinal  and  shall  commence  at  the  outer  edges  of 
the  road,  overlapping  the  shoulders,  and  progress  toward  the  center, 
except  that  on  superelevated  curves  rolling  may  progress  from  the 
lower  to  the  upper  edge.    Blading  shall  continue  during  the  rolling 
only  if  so  directed  by  the  engineer.    Rolling  shall  continue  until 
the  surface  is  of  uniform  texture  and  degree  of  compaction  and  is 
true  to  grade  and  cross-section.    Under  no  circumstances  shall  the 
center  of  the  surface  course  be  rolled  first. 

The  completed  surface,  when  ready  for  acceptance,  shall  be 
thoroughly  compacted,  smooth  and  true  to  grade  and  cross-section, 
end  free  from  ruts,  humps,  depressions  or  irregularities.    When  a 
straightedge  10  feet  long  is  laid  on  the  finished  stirface  and  paral- 
lel with  the  centerline  of  the  road,  the  siarfaoe  shall  vary  in  no 
place  more  than  l/8-inch  from  the  lower  edge  of  the  straightedge. 

(j)    Shaping  Edges.    While  the  surface  is  being  compacted  and 
finished,  the  contractor  shall  trim  the  edges  neatly  to  line. 


(k)    Seal  Coat.    If  shown  on  the  plans  and  called  for  in  the 
bid  schedule,  and  a  seal  coat  of  the  type  called  for  shall  be  applied 
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to  the  finished  plant-mixed  surface.    In  such  event,  the  surface 
shall  be  open  to  traffic  for  at  least  2  -weeks  before  the  seal  coat 
is  applied. 

59.05  PROTECTION  OF  ROAOmY  STRUCTURES  AND  TRAFFIC.  Protection 
of  roadway  structures  and  traffic  shall  be  done  in  accordance  with 
Section  J>Q,06  of  these  specifications. 

39.06  METHOD  OF  MEASUREMENT.  Asphaltic  materials  will  be  measured 
in  accordance  with  Sections  33»03»  3U»03»  or  35«03»  these  speci- 
fications. 

The  tonnage  to  be  paid  for  shall  be  the  number  of  tons  of  plant- 
mixed  surfacing  of  the  grading  called  for  in  the  bid  schedule  and 
used  in  the  accepted  work,  including  mixture  placed  in  authorised 
stockpiles.    The  bit^jminous  treated  material  shall  be  weighed  after 
mixing  and  no  deduction  shall  be  made  for  the  weight  of  bituminous 
material  in  the  mixture.    The  mixture  shall  be  weighed  on  scales 
furnished  by  the  contractor,  or  on  public  scales.     If  weighed  on 
public  scales  J,  the  contractor  shall  at  his  own  expense  furnish 
weigh -^master '3  certificates  to  the  engineer^ 

The  proportioning  of  the  aggregates  and  the  liquid  asphalt  in 
the  mix  shall  be  weighed  and  determined  by  the  plant  scales.  The 
actual  weights  of  nm.terialss  except  liquid  asphalt ^  insofar  as  pay-= 
xaent  may  be  made,  shall  however,  be  determined  by  weighing  on  an 
approved  type  of  platform  scale  which  shall  be  furnished  by  the 
contractor,  or  on  public  scales  as  herein  provided. 

Prior  to  weighing  or  placing  of  any  material,  the  quantities 
or  porportions  of  which  are  to  be  determined  by  weight,  all  scales 
to  be  used  in  this  connection  shall  be  tested  and  sealed  at  the 
expense  of  the  contractor  prior  to  their  use  upon  the  project  and 
as  often  thereafter  as  the  engineer  may  deem  necessary  to  insure 
their  accuracy. 

39.07  BASIS  OF  PAYMENT,    Plant-»mixed  surfacing  will  be  paid  for  at 
the  price  bid  per  ton  for  plant-^ixed  surfacing  and  at  the  price  bid 
per  gallon  for  liquid  asphalt  or  for  asphaltic  cement,  which  prices 
and  pa^raients  shall  constitute  full  compensation  for  furnishing  all 
labor,  materials,  tools  and  equipment  and  for  doing  all  the  work 
involved  in  preparing  the  subgrade  except  as  provided  herein,  and 
placing  the  plant -fiLixed  surfacing  as  above  specified,  including  rol- 
ling of  the  same. 

Prime  coat  will  be  paid  for  at  the  price  per  gallon  for  appli- 
cation of  prime  coat,  which  price  and  payment  shall  constitute  full 
compensation  for  preparing  the  surface,  furnishing  all  labor,  mater- 
ials, tools  and  equipment  and  doing  all  the  work  involved  in  apply- 
ing the  prime  coat  as  above  specified* 

Stockpiled  material  will  be»  paid  for  at  the  unit  prices  for 
surfacing  material  in  place  on  the  roadbed,  which  prices  and  pay- 
ments shall  constitute  full  compensation  for  preparing  the  stock- 
pile sites  and  for  hauling  and  placing  the  material  in  the  stock- 
piles as  above  specified,  and  all  incidental  work  connected  herewith. 
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Seal  coat  oiling  will  be  paid  for  as  provided  for  under  Section 
of  these  specifications,  or  by  the  special  provisions. 
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SECTION  ho 

SEAL  COAT  OILING 

(With  Cover  Coat  Material) 

1^0,01    DESCRIPTION,    This  item  shall  consist  of  a  single  application 
of  bitiiminous  naterial  on  -the  prepared  bituiainous  surface,  followed 
by  spreading  cover  coat  material  conforming  to  the  plans  and  in 
accordance  with  these  specifications, 

I4.O.O2    MATERIALS.    The  bituminous  material  shall  be  of  the  grade  and 
type  called  for  in  the  proposal  form  or  plans  and  shall  conform  to 
the  specifications  as  set  forth  imder  Sections  35 »  3ht  or  35« 

The  cover  coat  mterial  shall  meet  Hie  requirements  as  set 
forth  under  Sections  30  or  36,  as  indicated  in  ^e  proposal  form« 

kO.03    CONSTRUCTION  METHODS  -  GENERAL,    Seal  coat  operations  shall 
not  be  started  until,  in  ihe  opinion  of  the  engineer,  the  bituminous 
surface  is  thoroughly  compacted  by  traffic  and  rolling,  and  all 
holes  and  breaks  in  the  surface  and  edges  are  repaired*    In  no  event, 
unless  ordered  in  writing  by  the  engineer,  shall  the  seal  coat  be 
placed  on  newly  constructed  or  reconditioned  surfaces  in  less  than 
10  days  after  such  surface  has  been  laid* 

kO.Ok    APPLICATION  OF  BITUMINOUS  mTERIAL.     Immediately  prior  to 
applying  "Uie  bituminous  material,  the  surface  shall  be  swept  clean 
of  all  dust,  dirt,  sand  or  other  objectionable  material  which  might 
prevent  complete  coverage  or  bond  between  the  bituminous  material 
and  the  roadway  surface,  by  means  of  a  rotary  power  broom  or  blower, 
by  hand  sweeping,  or  both,  as  required.    Following  MiG  cleaning  of 
the  roadway^  the  bituminous  seal  coat  material  of  the  grade  and 
type  specified,  shall  be  applied  by  means  of  a  pressure  distributor 
of  ths  type  specified  under  "Road  Mix  Bituminous  Surface  Course", 
Section  3^9  and  at  the  rate  specified  in  the  plans  or  as  directed  by 
the  engineer.    If  the  surface  texture  is  such  that  the  bituminous 
material  penetrates  too  rapidly,  the  engineer  may  require  a  pre- 
liminary application  of  approximately  0.1  gallon  per  square  yard 
of  surface.    Spreading  equipment  must  be  such  as  to  permit  spreading 
the  bituminous  mterial  in  a  uniform  unbroken  coat  over  the  area  to 
be  treated.    Unless  the  distributor  is  so  equipped  as  to  obtain  this 
result  at  the  junctions  of  applications ^  building  paper  shall  be 
spread  on  the  surface  for  a  sufficient  distance  back  from  the  end 
of  each  application  so  that  flow  through  sprays  may  be  started  and 
stopped  on  the  paper  and  so  that  all  sprays  will  operate  properly 
over  the  entire  length  being  treated.    Care  shall  be  taken  that  the 
application  of  bituminous  material  at  the  junction  of  spreads  is  not 
in  excess  of  the  specified  amount  and  any  excess  existing  shall  be 
squeegeed  from  the  surface  by  hand.    Any  skipped  areas  or  recognized 
deficiencies  shall  be  corrected  by  hand  application  and  hand  operated 
pressure  devices  or  by  other  approved  means. 

No  bitiaminous  material  shall  be  applied  when  the  roadway  sur- 
face is  damp  or  wet,  or  when  the  atmospheric  temperature,  or  the 
temperature  of  the  oil  mat  to  which  the  material  is  being  applied  is 
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less  than  65  degrees  F»    TTork  shall  not  be  started  without  consent 
of  the  engineer  and  shall  be  terminated  at  once  in  event  of  rain. 
No  seal  coating  work  shall  be  continued  after  dark* 

1+0. 05    APPLICATION  OF  COVER  CQA.T  MATERIAL.    Immediately  following 
the  application  of  the  bituminous  imterial^  cover  coat  material  of 
clean,  dry  aggregate  shall  be  spread  at  the  rate  of  approximately 
20  to  25  pounds  per  square  yard  of  surface  to  be  covered.    The  ex- 
act amount  of  cover  coat  material  to  be  applied  shall  be  determin- 
ed by  the  engineer.    Spreading  shall  bo  accomplished  in  such  a 
manner  that  the  tires  of  the  trucks  at  no  time  are  in  contact  with 
the  uncovered  and  newly  applied  bituminous  material. 

Spreading  of  cover  material  shall  be  done  ^ith  mechanical 
spreaders  designed  to  give  a  ujoiform  cover  of  mterial  for  the 
full  width  to  which  it  is  applied.    Spreaders  shall  be  so  designed 
that  the  rate  of  cover  is  independent  of  ths  speed  at  which  the 
unit  is  operated. 

If  weather  or  surface  conditions  make  it  necessary,  the  appli- 
cation of  bitxaminous  material  shall  be  restricted  to  the  area  that 
can  be  covered  by  the  cover  cofiLt  material  present  in  trucks.  Suf- 
ficient cover  coat  material  shall  be  available  at  all  times  to  in- 
sure continuous  cover  coating  operations. 

Under  no  circiamstances  shall  cover  coat  materials  bs  applied 
to  chilled,  dried  or  partially  dried  bituminous  materials  nor 
shall  the  ii^ork  be  carried  on  during  a  wind  of  sufficient  force  to 
blow  sand,  dust  or  other  foreign  matter  into  the  spread  of  bitu- 
minous material  prior  to  the  application  of  cover  coat  aggregate* 

Immediately  after  cover  coat  aggregate  is  spread  the  surface 
shall  be  broomed  lightly  with  approved  push  or  drag  brooms  to  in- 
sure an  even  distribution  of  the  cover  coat  material  and  shall 
then  be  rolled  with  a  self-propelled  tandem  or  three-wheeled  rol- 
ler weighing  not  less  than  6  nor  more  than  10  tons,  until  a  smooth 
uniform  surface  is  obtained.    In  lieu  of  this  roller,  a  roller 
with  pneumatic  tires,  meeting  the  approval  of  the  engineer,  may 
be  used. 

UO.O6    PRDTECTION  OF  RQADmY  STRT3CTURES  AND  TRAFFIC.    All  bridges, 
sign  posts,  guard  fence  and  any  other  roadside  structures  shall 
be  adequately  protected  from  being  discolored  by  splashing  oil. 
Compensation  for  furnishing,  erecting  and  removing  such  protec- 
tion shall  be  included  in  the  unit  price  bid  for  the  application 
of  the  oil. 

When  the  roadway  is  under  traffic,  the  seal  coat  shall  not 
be  applied  to  more  than  one-half  the  width  of  the  roadway  at  a 
time  and,  if  directed  by  the  engineer,  it  shall  be  placed  on  only 
one-third  of  the  width  of  the  roadway  at  a  time.    In  either  case, 
the  remaining  section  of  the  roadway  shall  be  kept  clear  and  open 
for  traffic. 

In  addition  to  the  safety  measures  provided  for  under  Sec- 
tions 7 •Oh  and  7»08  and  under  Section  ^Q^06,  the  contractor  will 
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be  required  to  raaintain  two  watchmen,  one  at  each  end  of  the  work, 
and  a  pilot  car  and  operator  to  lead  and  direct  traffic  through 
the  work,  at  all  times  that  work  is  in  progress  and  for  a  period 
of  k  hours  after  the  completion  of  any  section.    The  object  of 
this  latter  provision  is  to  reduce  the  amount  of  whip-off  due  to 
fast  traffic  prior  to  the  time  the  bituminous  material  has  had  an 
opportunity  to  set  up  and  bond  firmly  to  the  cover  material* 

l+0»07  METHOD  CF  MEA.SUREMENT  AND  MSIS  OF  PAYMENT,  (a)  Bitumin- 
ous material  will  be  measured  as  provided  under  paragraphs  33*^3 » 
3li.03  or  55.05. 

(b)  Cover  coat  material  shall  be  measured  as  provided  for 
in  paragraphs  29,07  or  5O.O5. 

(c)  Rolling  shall  be  measured  as  provided  in  Section  22  of 
these  specifications. 

k0.03    BASIS  OF  PAYMENT,    (a)    Bituminous  material  and  application 
thereof  shall  be  paid  for  as  provided  in  paragraphs  33»Oh$  5^»0U* 
or  35 •^h" 

(b)  Cover  coat  material  shall  be  ^Id  for  as  provided  in 
paragraphs  29.08  or  30»0h'» 

(c)  Rolling  shall  be  paid  for  as  provided  in  Section  22  of 
these  specifications. 
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SECTION  Ul 

SEAL  CQkT  OILING 

(?Fithout  Cover  Coat  Material) 

i|.l»01    DESCRIPTION.    This  item  shall  consist  of  applying  the  spe- 
cified grade,  type  and  amount  of  bittaniaous  material  to  the  com- 
pleted surface, 

14.1.02  MA.TERIALS.    The  bit\jminous  material  shall  be  of  the  grade 
and  type  as  specified  on  the  plans  or  in  the  proposal  form  or 
special  provisions  and  shall  conform  to  th^  speeifications  as  set 
forth  under  Sections  33,  '^hp  or  35. 

14.1.03  CONSTRUCTION  METHODS,    All  vegetable  matter,  paper,  dust 
or  other  obstructions  which  might  prevent  a  complete  coverage  or 
bond  between  the  bituminous  material  and  the  roadway  shall  be 
swept  or  cleaned  from  the  roadway  surface  with  an  approved  type 
power  broom,  or  by  hand  sweeping,  or  both,  as  required.  Follow- 
ing the  cleaning  of  the  roadiRiy  the  bituminous  seal  coat  material 
of  the  grade  and  type  specified  shall  be  applied  in  the  amount 
designated  by  the  engineer.    Application  shall  be  made  by  means 
of  a  pressure  distributor  of  the  type  specified  under  *Road  Mix 
Bituminous  Surface  Course,**  Section  38»  s-nd  at  the  rate  specified 
in  the  plans  or  as  directed  by  the  engineer. 

No  bitiiminous  material  shall  be  applied  when  the  roadway 
surface  is  damp  or  wet. 

The  State  reserves  the  right  to  omit  the  seal  coat  if,  in 
the  opinion  of  the  engineer,  it  is  not  required. 

1+1, OU    PROTECTION  OP  RQADmi  STRUCTURES  AND  TRAFFIC.    All  bridges, 
sign  posts,  guard  fence  and  any  other  roadside  structures  shall 
be  adequately  protected  from  being  discolored  by  splashing  oil. 
Compensation  for  furniehing,  erecting  and  removing  such  protec- 
tion shall  be  included  in  the  unit  price  bid  for  the  application 
of  the  oil. 

Tlhen  the  roadway  is  under  traffic,  the  seal  coat  shall  not 
be  applied  to  more  than  one -half  the  width  of  the  roadway  at  a 
time  and  if  directed  by  the  engineer,  it  shall  be  placed  on  only 
one -third  of  the  width  of  the  roadway  at  a  time.    In  either  case, 
the  remaining  section  of  the  roadway  shall  be  kept  clear  and  open 
for  traffic. 

In  addition  to  the  safety  measures  provided  for  -under  Sec- 
tions 7»07  and  7»08,  the  contractor  will  be  required  to  maintain 
two  watchmen,  one  at  each  end  of  the  work,  and  a  pilot  car  and 
operator  to  lead  and  direct  traffic  thru  the  work,  at  all  times 
work  is  in  progress  and  for  such  time  after  the  completion  of  each 
days  work  as  may  be  required  for  the  seal  to  dry  sufficiently  to 
obviate  pickup  of  the  seal  under  traffic. 


METHOD  OF  MBA.SDHEMENT •    Bitiminous  material  will  be  measur- 
ed as  pro-Tided  under  paragraphs  33»03»  3h»^3  or  35»05» 

UlmOS    BASIS  OF  EAYIIENT*    Bituminous  material  and  application 
thereof  shall  be  paid  for  as  provided  in  paragraphs  33 3h»0h 
or  35.  OU. 
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SECTION  I42 

BITUMINOUS  TREA-MEaJT  OF  ROlimY  SHOULDERS 

ii2,01    DESCRIPTION.    This  item  shall  consist  of  the  placement, 
compaction  and  bitximinous  treatment  of  gravel  material  on  the 
shoulders  of  the  road"way  from  the  limits  of  the  oil  mat  out  to 
the  shoulders  edge.    If  the  contract  provides  for  the  placing  of 
top  course  surfacing  then  the  furnishing,  placing  and  compacting 
of  the  shoulder  material  shall  be  included  in  the  item  for  •Rock 
or  Gravel  Surface  Courses,**  Section  29,  and  the  application  of 
the  bituminous  seal  and  cover  material  shall  be  included  in  the 
quantities  for  "Seal  Coat  Oiling,*  Section  kl* 

1^2.02    MA.TBRIALS.    The  mineral  aggregate  used  shall  be  of  the 
type  as  specified  on  the  plans  and  in  the  proposal  form  and  shall 
confona  to  the  specification  for  that  particular  type  aggregate 
as  set  forth  under  Sections  29  or  30» 

Bituminous  material,  to  be  supplied  by  the  contractor,  shall 
be  of  the  grades  as  specified  on  the  plans  and  in  the  proposal 
forts  aad  shall  conform  to  the  specifications  for  the  particular 
grades  as  set  forth  under  Sections  33»  3h  or  35» 

142.03    CONSTRUCTION  METHODS.    Following  placement  of  the  oil  mt 
to  the  design  as  required  by  the  plans,  the  shoulder  material 
shall  be  spread  to  line  and  grade.    The  shoulder  mterial  imy  be 
ifindrowed  on  either  shoulder  prior  to  the  mixing  of  the  oil  mat  or 
it  may  be  placed  on  the  shoulders  after  completion  of  the  oil  mat, 
using  a  spreader  box  or  other  approved  means  to  secure  a  uniform 
distribution  of  material*    The  material  shall  then  be  spread  and 
compacted  by  rollings  adding  water  if  necessary  to  secure  proper 
compaction.    After  compacting,  the  shoulder  surface  shall  form  a 
smooth,  uniform  continuation  of  the  mat  surface  with  no  depres- 
sions or  unfilled  areas  at  the  junction  of  the  oil  mat  and  the 
gravel  shoulder. 

When  compacted,  the  shoulders  shall  be  swept  with  a  road 
broom  of  approved  design  until  they  are  free  of  dust  and  all 
loose  particles  and  a  clean  firm  surface  is  produced.  Sweeping 
shall  be  performed  so  that  all  loose  material  shall  be  swept  di- 
.rectly  and  completely  over  the  adjacent  shoulder  edge. 

TIChere  the  shoulders  to  be  treated  have  been  placed  under 
previous  contract,  and  in  the  judgment  of  the  engineer,  are  not 
sufficiently  or  properly  compacted,  or  are  otherwise  in  an  un- 
suitable condition,  they  shall  be  smoothed,  watered,  if  necessary, 
and  rolled  as  required  prior  to  the  placing  of  the  treatment. 

Following  the  sweeping,  a  prime  coat  of  the  specified  grade 
of  bituminous  material  shall  be  applied  upon  the  untreated  surface 
at  the  rate  of  O.3  gallon  per  square  yard  or  as  directed  by  the 
engineer. 

After  the  primed  surface  has  been  permitted  to  cure  not  less 
than  3  days  nor  more  -tiian  10,  an  application  of  bituminous  msiter- 
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iftl  of  the  grade  specified  for  the  second  application  shall  ap- 
plied at  the  rate  of  0,25  to  0»i4.0  gallon  per  square  yard  or  as  di- 
rected by  the  engineer,  care  being  taken  that  this  material  is  ap- 
plied so  that  it  will  extend  well  upon  the  sloping  edge  of  the  oil 
mt  and  well  over  the  shoulder  edge» 

Immediately  following  the  second  application  of  bituminous 
material,  stone  ohips,  or  Type    *A**  crushed  gravel  or  stone,  as  re- 
quired by  the  plans  and  in  the  proposal  form,  in  the  amount  speci- 
fied by  the  engineer,  shall  be  spread  upon  the  section^    The  aggre- 
gate shall  be  spread  uniformly  and  smoothly  to  the  required  thick- 
ness by  brooming  the  surfaos  lightly  with  approved  push  or  drag 
brooms,  and  iiEmediately  rolled  to  the  extent  required  by  the  en- 
gineer j  in  any  events  not  more  than  two  ccsaplete  trips  over  each 
shoulder  section  shall  be  made* 

U2^Qk  OF  Mil^SUREMESIT.    (a)    The  asphalt ic  road  oil  or  cut- 

back asphalt  shall  be  measured  by  the  TJ,  S«  gallon  msastared  at  a 
temperature  of  60  degrees  F,,  or  corrected  to  this  basis  as  pre- 
scribed in  the  standards  of  the  American  Society  for  Testing  Ma- 
terials, Serial  Designation  1)  206«    The  quantity  in  each  ear  or 
truck  tank  shall  be  determined  from  the  producer *s  invoice,  check- 
ed by  the  engineer  in  the  field* 

(b)    Application  of  oil  shall  be  measured  by  the  IT,  S»  gal- 
lon, the  measurement  being  made  as  herein  provided  in  paragraph 
(a). 

(e)    Crushed  gravel  or  surfacing  or  corer  material  of  the 
grades  specified  shall  b©  measured  by  th@  ton  or  cubic  yard  as 
called  for  in  the  ■pl&mp  special  provisions  or  proposal  forms  and 
shall  be  measwed  in  accordance  with  Sections  29  or  50» 

(d)    Watering,  if  required  will  be  measured  by  the  one  thou- 
sand U»  S«  gallons  in  accordance  with  Section  21* 

(®)    Rolling  will  be  i^id  for  as  provided  in  Section  22  of 
these  specifications, 

i|2«05    BASIS  OF  PAYBIE3JT*    Payment  for  bituminous  treatment  of  road- 
way shoulders  shall  be  mad©  as  follows $     (a)    Application  of  oil 
shall  be  paid  for  at  the  contract  unit  bid  price  per  gallon,  which 
price  and  payment  ^all  include  all  demurrage,  storage,  handling 
and  other  charges,  all  materials  (including  the  road  oil),  tools, 
equipment  and  labor,  and  the  performnc©  of  all  work  necessary  or 
incidental  to  the  furnishing,  delivering,  unloading,  heating,  haul- 
ing, and  spreading  of  the  oil# 

(b)  Crushed  gravel  surfacing  or  cover  material  shall  be  paid 
for  at  the  contract  unit  price  bid  per  ton  or  p©r  cubic  yard  as 
called  for  on  the  proposal  form, 

(c)  7!atering,  if  included  in  the  bid  schedule,  shall  be  paid 
for  as  provided  in  Section  21* 
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(d)    Rolling  shall  be  paid  for  as  provided  in  Section  22  of 
these  specifications. 

The  cost  of  any  necessary  shaping  or  smoothing  of  shoulders 
prior  to  the  placing  of  the  bituminous  shoulder  treatment  shall  be 
included  in  other  bid  items  and  no  additional  payment  shall  be 
made  therefor* 
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CONSTRUCTION  DETAILS 

PART  III  -  STRUCTURES 
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DIVISION  n 

COHSTRUCTIOH  DETAILS 

P&rt  III  —  STRXTTJRSS 

SBCTIOV  10 

BEUOVAL  CF  EXISTING  STRUCTDRES 

l43»Ol    DESCRIPTIOH*   This  itea  shall  consist  of  ^9  r®moml  and 
satisfactoxT-  disposal  of  all  portions  ©f  existing  struoturos,  ox- 
oept  such  portions  as  nay  "b©  required  or  permitted  to  he  left  in 
place  by  these  specifications,  the  plans »  or  the  special  provi- 
sions, and  also  the  aaintenanoe  of  traffic  and  all  other  opera- 
tions specified  in  this  section* 

k3*0B   RENDVAL  OF  S13FERSTRDCTimES«    Portions  of  steel  or  tiaber 
super  struct  tares  required  to  be  sali«.ged  shall  be  dismantled^  hand- 
led and  stored  in  such  aanner  as  to  a-void  any  unnecessary  damage 
to  any  aeaiber  thereof*    Concrete  and  Masonry  superstructures  shall 
be  reiQOTed  and  disposed  of  as  provided  in  Section  k3»^  unless 
otherwise  specified* 

All  members  shall  be  aatch'«arked  with  paint  before  they  are 
disiaantled*    All  pins,  nuts,  loose  plates,  etc*,  shall  be  siailar- 
ly  marked  to  indicate  their  proper  location;  all  pins,  pin  holes* 
and  machined  surfaces  shall  be  painted  with  a  aiscture  of  white 
lead  and  tallow  and  all  loose  parts  shall  be  wired  to  adjacent 
members  or  packed  in  boxes  with  contents  clearly  laarked  thereon 
or  index  nusabered  for  future  identification* 

U3*03    REMDVAL  OF  SDBSTRUOTimSS*    Unless  otherwise  specified  or 
ordered  by  the  engineer,  all  portions  of  the  substructures  of  ex*» 
isting  structures  above  the  bed  of  the  stream,  finished  ground 
surface,  or  ground  surface  as  it  existed  before  the  work  was  start- 
ed, and  all  portions  below  the  bed  of  the  stream  or  ground  surface 
which  interfere  in  any  way  with  the  new  construction,  shall  be  re- 
aored*    Blasting  or  other  operations  which  aight  endanger  the  new 
work  shall  be  completed  prior  to  the  construction  of  any  part  of  the 
new  structure* 

Hhere  piles  compose  the  substructure,  or  a  part  thereof*  the 
contractor  shall  out  off  the  piles  one  foot  below  the  finished 
ground  surface  or  pull  thea,  as  he  prefers*    HowcTer,  if  they  in- 
terfere with  the  new  construction,  he  shall  reaove  thea  oooq^letely* 

The  substructures  for  teaporary  bridges  shall  be  remoTed  as 
required  herein  for  the  substructures  of  existing  structures* 

k3*0k   DISPOSAL  OF  MATERIALS  REiOVED*    (a)    Structural  Steel* 
Structural  steel  aeabers  reaored  froa  the  old  structures  shall*  un- 
less otherwise  specified  or  directed,  be  stored  in  a  neat  and  pre-' 
sentable  aanner  in  locations  designated  by  the  engineer,  within 
the  right  of  way  and  adjacent  to  the  site  of  the  work*    Meabers  of 
structures  which  are  to  be  re-erected  and  all  steel  beams  shall  be 


stored  abov©  the  ground  stirfaee  on  skids  or  otherwise  protected  as 
directed  by  the  engineer* 

(b)    Gonorete  and  Masonry*    Concrete  and  aasonry  which  is  re- 
moved from  old  structures,  shall,  as  far  as  paraoticable^  be  placed 
in  backfills  or  approach  eiabeuik&dnts  @r  shall  be  used  to  riprap  the 
slopes  of  the  embankments  or  the  channel  if  specified  on  the  plans* 
Any  concrete  or  msonry  which  cannot  be  placed  in  backfills  or  em- 
bankments or  used  as  riprap  shall  be  disposed  of  as  directed  by  the 
engineer  and  in  such  manner  as  to  pretest  damage  to  property  or  the 
creation  of  unsightly  oonditionse 

(o)    Timber  and  Other  Materialss    All  timber  and  other  mter- 
^Is  having  salvage  value  shall  b@  piled  up  in  a  neat  a^d  present 
abl#  manner  on  skids  above  ground  in  locations  designated  by  the 
engineer,  within  the  right  of  way  and  adjacent  to  the  site  of  the 

(d)    Ownership  of  Materials  lemoved*   All  imterials  having 
salmge  value  shall  be  disposed  of  as  provided  herein  aad  shall 
be  ©onsidered  the  property  of  the  State*   1i5ritten  permission  t© 
ai^  of  these  materials  in  the  contractor's  operations  shall 
be  secured  from  the  engineer® 

k3*^    DISPOm  OF  TEMPOHAHY  STRtJCTiniSS,  CIEiHIMG  SITSS,  ITO*  Upon 
the  eco&pletien  of  the  new  structures,  with  the  necessary  backfilling 
and  .roadisay  embaojosents^  the  contraetor  shall  remove  and  dispose  of 
an^f  t^aiporfer-y  stmsture  he  may  have  installed  in  oomeotion  with  the 
mi^tenanc®  of  traffic^  to  the  satisfaction  of  the  engineer!  sad, 
furthen^re,  he  shall  leave  the  adjacent  preiaises  in  suoh  cofiditioii 
as  to  present  neat  and  acceptable  appearances* 

i4.3*06   BASIS  OF  PAIMBST.    If  the  contract  contains  a  separate  item 
and  price  for  *Hemoving  Existing  Structures  and  Si&intaining  Traffic**, 
suoh  price  shall  be  parent  in  full  for  the  removal  aad  disposal  of 
the  existing  structures,  maintenance  of  traffic,  and  all  other  oper- 
ations specified  in  this  section* 

If  the  contract  does  not  contain  a  separate  item  and  price  for 
•Removing  Existing  Structures  and  Maintaining  Traffic*,  jaiyment  in 
full  for  the  work  specified  in  this  section  shall  be  considered  as 
included  in  the  oontraot  unit  prices  for  the  various  items  of  the 
eontraot* 
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SSCTIOH  14 

COHCKBTB  BRIDGES 

i4k»01   DESCRIFTICM.    This  itea  shall  eonslst  of  oonereta  bridges 
and  the  concrete  portions  of  steely  timber  and  composite  bridges* 
constructed  in  conformity-  vith  the  plans  or  as  ordered  in  siting 
by  the  engineer,  and  in  accordance  with  this  and  other  speoifioa-* 
tion  items  inrolred* 

liU»02.    M&.TERIALS*    All  materials  used  shall  b^  those  prescribed 
for  the  several  items  which  constitute  the  structure* 

ii4»03    METHOD  OF  COISTRDCTION.    (a)    Foundations,    All  foundations 
shall  be  prepared  as  specified  under  Section  UBg  ^"Bxea-vation  for 
Structures**  and  they  shall  be  inspected  and  approved  by  the  engi* 
neer  previous  to  placing  any  concrete* 

(b)  Drains*    Drains  and  waterstops  shall  be  constructed  as 
shown  on  plans  or  as  directed  by  the  engineer* 

(c)  Placing  Concrete*    Concrete  shall  b®  placed  in  accordance 
with  the  requirements  hereinafter  speeifi^d  is  Section  hS*^  (g)» 

(d)  Falsework  and  centering*    Unless  otherwise  provided^ 
tailed  plans  for  falseiroric  or  centering  shall  be  supplied  to  the 
engineer  upon  request^  but  in  no  ease  shall  the  contractor  be  re-> 
liered  of  responsibility  for  results  obtained  by  the  use  of  these 
plans» 

Arch  centering  shall  be  constructed  according  to  centering 
plans  approved  by  the  engineer*    Provision  shall  be  made  by  means 
of  suitable  wedges  or  jacks  for  the  gradual  adjustment  and  release 
of  falsework  or  centering  supports*    Supplemental  sand  bosres  or 
other  approved  devices  a»y  be  used  for  lowering  arch  centering* 

Ho  falsework  or  ©entering  supports  shall  be  reaaoved  unless 
removal  meets  with  approval  of  the  engineer*    In  general,  false- 
work ©r  ©enters  shall  be  struck  before  coping  or  railing  forms  are 
erected*    This  precaution  is  essential  in  multiple  speuis  to  avoid 
joining  of  expansion  joints  and  to  provide  for  variations  in  align- 
ment and  camber*    For  filled  spandrel  arches suoh  portions  of  the 
spandrel  walls  shall  be  left  for  eonstruction  subsequent  to  the 
striking  of  centers  as  may  be  necessary  to  avoid  jamming  of  the  ex- 
pansion joints* 

Falsework  or  centers  shall  be  gradually  and  uniformly  loured 
in  such  a  manner  as  to  avoid  stresses  in  any  part  of  the  structiure* 
In  structures  of  two  or  more  spans,  the  sequence  of  striking  false- 
work or  centers  shall  be  specified  or  approved  by  the  engineer* 

METHOD  OF  MEA.SUHEMEHT*    The  qisantities  of  the  various  items 
which  constitute  the  completed  and  accepted  structure  shall  be 
measured  for  payment  according  to  the  plans  and  specif i oat ions  for 
the  several  items*    Only  accepted  work  will  be  included  and  the 
dimensions  used  will  be  those  shown  on  the  plans  or  ordered  in 
writing  by  the  engineer* 


l^^O^    &A.SIS  OF  PATlffiNT.    The  measured  qu&ntlties  as  provided  aboTs, 
shall  be  paid  for  at  the  contract  lonit  prices  bid  for  the  several 
items,  which  prices  shall  be  full  compensation  for  furnishing,  haul- 
ingy  and  placing  all  materials,  and  for  labor,  equipment,  tools, 
drains,  naterstops  and  necessary  incidentals*    Such  pajrment  shall 
constitute  full  compensation  for  the  completed  structure,  ready  for 
use,  and  no  additional  allowance  will  be  made  for  cofferdam  construc- 
tion, falsework,  form  lumber,  or  other  erection  expenses* 
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SECTIOH  k3 
STESL  BRIDGES 

i^3«01   DESCRIPTION*    This  iten  shftll  oonsitt  of  8t«el  bridges,  in- 
cluding but  not  liaitod  to  super stniotiires  to  be  placed  on  concrete^ 
masonry,  steel  or  timber  substructures »  constructed  in  eonforadty 
with  the  plans  or  as  ordered  in  -writing  by  the  engineer,  and  in  ac- 
cordance with  this  and  other  specification  items  involTed* 

k5*02   lfiLTEHIA.LS«   All  nateriala  used  shall  be  those  prescribed 
for  the  several  items  which  constitute  the  structure* 

k5*03    POI]NDATIONS«   All  excavation  for  foundations  and  substrue- 
tures  shall  be  performed  as  specified  in  Section  '^cavation 
for  Structures*" 

k3*0k   PIACIN6  COirCBSTE*   All  concrete  shall  be  placed  and  finished 
as  specified  in  Section  k9$  "Concrete** 

1^5*05  FABRICATION*  Structural  steel  shall  be  fabricated  in  accord- 
anoe  with  the  following  requireaentss 

(1)  Drawings*  The  construction  plans  shall  consist  of  shop 
details,  erection  and  other  working  plans  showing  details,  dimen- 
sions, aise  of  mterial  and  other  infomation  and  data  necessary 
for  the  complete  fabrication  and  erection  of  the  metal  work*  Ap- 
proval of  construction  plans  by  the  engineer  shall  be  secured  be- 
fore fabrication  of  steel  work  is  cosiaenoed* 

The  contractor  shall  furnish  the  engineer  with  prints  of  the 
shop  drawings  in  quadruplicate  for  approval,  and  after  approval  he 
shall  furnish  three  or  more  prints,  as  required,  of  the  approved 
drawings.    All  shop  drawings  shall  be  22*  z  36*  with  a  1-1/2"  mar- 
gin on  the  left  side  and  a  l/S"  margin  on  the  other  three  si«des* 
Upon  completion  of  the  work  the  original  tracings,  if  required, 
shall  be  supplied  to  the  engineer*    Ho  deviation  from  the  approved 
plans  shall  be  permitted  without  a  written  order  from  the  engineer* 

Changes  on  approved  drawings  shall  be  subject  to  the  approval 
of  the  engineer,  and  he  shall  be  supplied  with  a  record  of  such 
changes* 

Substitutions  of  sections  different  from  those  shown  on  the 
drawings  shall  be  made  only  when  approved  in  writing  by  the  en- 
gineer* 

(2)  Wbrkaanship  and  Finish*    The  workmanship  and  finish  shall 
be  equal  to  the  best  practice  in  modern  bridge  shops*  Shearing, 
flame  cutting  and  chipping  shall  be  neatly  and  accurately  done  and 
all  portions  of  the  work  exposed  to  view  shall  be  neatly  finished* 

(3)  Storage  of  Materials*    Structural  material,  either  plain 
or  fabricated,  shall  be  stored  at  the  bridge  shop  above  the  ground 
upon  platforms,  skids,  or  other  supports*    It  shall  be  kept  free 
from  dirt,  grease  or  other  foreign  natter,  and  shall  be  protected 
as  far  as  practicable  from  corrosion* 


(h)    Straightening  Ifeiterials*    Rolled  material  before  being 
laid  out  ox  worked  m\ist  be  straight*    If  straightening  is  neces- 
sary, it  shall  be  done  by  methods  that  will  not  injure  the  metal* 
Sharp  kinks  and  bends  may  be  cause  for  rejection  of  the  material* 

(5)  Punched  Work*  If  general  reaming  is  not  required,  all 
material,  forming  parts  of  a  member  composed  of  not  more  than  five 
thicknesses  of  metal,  may  be  punched  -with  a  punch  I/16  inch  larger 
than  the  nominal  size  of  the  rivets,  whenever  the  thickness  of  the 
metal  is  not  greater  than  three -fourths  inch,  ^en  there  are  more 
than  five  thicknesses,  or  when  any  of  the  material  is  thicker  than 
three ~foiirth8  inch,  all  of  the  holes  shall  be  punched  with  a  punch 
3/16  inch  smaller  and  after  assembling  reamed  I/16  inch  larger 
than  the  nominal  size  of  the  rivets,  except  that  when  the  metal  is 
thicker  than  the  sise  of  the  rivet,  the  holes  shall  be  drilled* 

(6)  Punched  Holes*    Holes  punched  full^ise  shall  be  I/16 
inch  larger  than  the  nominal  diameter  of  the  rivet*    The  diameter 
of  the  die  shall  not  exceed  the  diameter  of  the  punch  by  more  than 
3/^2  inch*    Holes  shall  be  clean  cut  and  without  torn  or  ragged 

edges • 

(7)  Accuracy  of  Punched  Holes.    The  punching  of  holes  shall 
be  done  so  accurately  that,  after  assembling  the  component  parts  of 
a  member,  a  cylindrical  pin  I/8  inch  smaller  than  the  nominal  di- 
ameter of  the  punched  hole  may  be  passed  through  at  least  73  ®>2iy 
group  of  100  contiguous  holes,  or  in  like  proportion  for  any 
smaller  group  of  holes.    If  this  requirement  is  not  fulfilled,  the 
badly  punched  pieces  may  be  rejected.    If  10  per  cent  of  any  group 
of  100  or  fewer  holes  will  not  pass  a  pin  inch  smaller  than 
the  nominal  diameter  of  the  punched  holes 9  the  mispunched  pieces 
may  be  rejected* 

(8)  Reamed  Work*    General  reaming  will  be  required  if  pro- 
vided for  in  the  contract® 

If  general  reaming  is  required,  holes  shall  be  sub-punched  and 
reamed  in  material  forming  a  part  of  the  section  of  main  members 
if  the  thickness  of  the  material  is  not  greater  than  the  nominal 
diameter  of  the  rivet*    Holes  may  be  punched  full-sise  in  material 
used  for  lateral,  longitudinal  and  away  br?ioing,  lacing  bars,  stay 
plates,  and  diaphragms,  not  forming  a  part  of  the  section  of  main 
members  if  the  thickness  of  the  material  is  not  greater  than  the 
nominal  diameter  of  the  rivet*    Holes  shall  be  drilled  in  material 
the  thickness  of  which  is  greater  than  the  nominal  diameter  of  the 
rivet* 

(9)  Sub-Punched  Holes.    Sub-punched  and  reamed  holes  for 
rivets  having  diameters  greater  than  ^/U  inch  shall  be  punched  3/16 
inch  smaller  than  the  nominal  diameter  of  the  rivet*    For  rivets 
having  diameters  of  3/J4.  inch,  the  holes  shall  be  punched  II/16  inch 
in  diameter*    For  rivets  having  diameters  of  5/8  w  loss,  the  holes 
shall  be  punched  full  size  and  spear -reamed*    The  ptmch  and  die 
shall  have  the  same  relative  size  as  specified  for  full  size  punched 
holes* 
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(lO)    Reaming*    After  assembling,  sub-punched  holes  shall  be  reamed 
to  a  diameter  I/16  inch  larger  than  the  nominal  diameter  of  the 
riret. 

Reaming  shall  be  done  after  the  pieces  forming  a  built  member 
are  assembled  and  firmly  bolted  together*    Reamed  parts  shall  not 
be  interchanged* 

Reaming  of  rivet  holes  shall  be  done  with  tiTlst  drills  or  with 
short  taper  reamers*    Reamers  preferably  shall  not  be  directed  by 
hand*    If  oil  or  grease  is  used  as  a  lubricant  when  reaming,  it 
shall  be  applied  so  as  not  to  soil  the  surfaces  which  are  to  be 
painted*    Burrs  resulting  from  reaming  shall  be  removed* 

(11)  Drilled  Holes.    Drilled  holes  shall  be  I/16  inch  larger 
than  the  nominal  diameter  of  the  rivet*    Burrs  on  the  outside  sur- 
faces shall  be  removed*    If  members  are  drilled  while  assembled* 
the  parts  shall  be  held  securely  together  while  the  drilling  is 
being  done* 

(12)  Accuracy  of  Reamed  and  Drilled  Holes*    Reamed  or  drilled 
holes  shall  be  cylindrical  and  perpendieial&r  to  the  member*  After 
reaming  or  drilling,  85  of  any  group  of  100  contiguous  holes,  or  in 
like  proportion  for  anv  smaller  group  of  holes,  shall  not  show  an 
offset  greater  than  1/^2  inch  between  adjacent  thickaesses  of  mstal* 

(13}    Shop  Assembling*    Surfaces  of  metal  in  contact  shall  be 
cleaned  before  assembling* 

The  pcLTts  of  a  member  shall  be  asseobled,  well  pinned,  and 
firmly  drawn  together  with  bolts  before  reaming  or  riveting  is  com- 
menced*  Assembled  pieces  shall  be  taken  apart,  if  necessary,  for 
the  reiaoval  of  burrs  and  shavings  produced  by  the  reaming  opera» 
tions*    The  member  shall  be  free  from  twists,  bends,  and  other 
deformation* 

Preparatory  to  the  shop  riveting  of  full-size  punched  mater- 
ial, the  rivet  holes,  if  necessary,  shall  be  spear-i'eaffied  for  the 
admission  of  the  rivets*  The  reamed  holes  shall  not  be  more  than 
3/32  inch  larger  than  the  nominal  diameter  of  the  rivets* 

End  connection  angles,  stiffener  angles,  and  similar  parts 
shall  be  carefully  adjusted  to  correct  position  and  bolted,  clamped, 
or  otherwise  firmly  held  in  place  until  riveted* 

Farts  not  completely  riveted  in  the  shop  shall  be  secured  by 
bolts  insofar  as  practicable  to  prevent  damage  in  shipment  and 
handling* 

(li|.)    Drifting  of  Holes*    The  drifting  done  during  assembling 
shall  be  only  such  as  to  bring  the  parts  into  position,  and  not 
sufficient  to  enlarge  the  holes  or  distort  the  metal*    If  any  holes 
mtist  be  enlarged  to  admit  rivets,  they  shall  be  reamed* 

(15)    Reaming  of  Field  Connections*    If  general  reaming  is  re- 
quired, riveted  trusses,  skew  portals,  rigid  frames,  spliced  girders. 
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oolinBiis  and  beams  shall  be  assembled  in  the  shop^  the  parts  adjust* 
ed  to  line  and  fit,  and  holes  for  field  connections  drilled  or  reamed 
irhile  so  assembled.    Holes  for  other  field  conneotions^  except  those 
in  lateral,  longitudinal,  and  sivay  bracing,  shall  be  drilled  or  reamed 
in  the  shop  with  the  connecting  parts  assembled,  or  else  drilled  or 
reamed  to  a  metal  teo^late  without  assemblings 

If  provided  in  the  contract,  the  field  connections  in  punched 
work,  except  those  for  lateral,  longitudinal  and  sway  bracing  shall 
be  reamed  to  a  metal  teaiplate  or  else  with  the  parts  a^ssembled* 

(16)  Sia.tch-4iBirking«    Connecting  parts  assembled  in  the  shop 
for  the  purpose  of  reaming  or  drilling  holes  in  field  connections 
shall  be  o^tchHaarked,  and  a  diagram  showing  such  marks  shall  be 
furnished  to  the  engineer* 

(17)  Field  Rivets.  Field  rivets  shall  be  furnished  in  ex- 
cess of  the  nominal  number  required  to  the  amount  of  10  per  cent 
plus  10  rivets  for  each  diameter  and  length. 

(18)  Field  Bolts.    Bolted  connections  shall  not  be  used  un- 
less specifically  authorised.    If  bolted  connections  are  permitted, 
the  bolts  shall  be  unfinished  bolts  or  turned  bolts,  as  specified. 
Bolts  shall  have  hexagonal  heads  and  nuts,  and  shall  be  of  such 
length  that  they  will  extend  entirely  through  the  nut  but  not  more 
than  1/4|.  inch  beyond.    Bolts  in  tension  shall  have  2  nuts* 

Unfinished  bolts  in  shear  shall  have  not  more  than  1  thread 
within  the  grip.  The  diameter  of  the  unfinished  bolts  shall  not 
be  more  than  I/I6  inch  smaller  than  the  diameter  of  the  hole* 

The  threads  of  turned  bolts  shall  b©  entirely  outside  the 
grip.    The  bolts  shall  be  given  a  finishing  cut.    Approved  nut 
looks  or  flat  washers  l/U  inch  thick  shall  be  furnished,  as  speci- 
fied.   The  holes  for  turned  bolts  shall  be  reamed  and  their  diam- 
eters shall  be  not  more  than  I/32  inch  greater  than  the  diameter 
of  the  finished  bolt* 

Special  types  of  lock  bolts  may  be  used  with  the  written  ap- 
proval of  the  engineer. 

(19)  Riveting*    Rivets,  before  driving,  shall  be  of  the  diam- 
eter specified.    Rivets  shall  be  heated  uniformly  to  a  light  cherry- 
red  color  and  shall  be  driven  while  hot.    Rivets,  when  heated  and 
ready  for  driving,  shall  be  free  from  slag,  scale,  and  other  ad- 
hering matter.    Tfhen  driven,  they  shall  completely  fill  the  holes* 
The  heads  shall  be  of  approved  shape,  full  sise,  neatly  formed,  con- 
centric with  the  shank,  free  from  fins,  and  in  full  contact  with  the 
surface  of  the  member. 

Loose,  burned  or  otherwise  defective  rivets  shall  be  replaced* 
In  removing  rivets,  care  should  be  taken  not  to  injure  the  adjacent 
metal,  and,  if  necessary,  they  shall  be  drilled  out.    Caulking  or 
re-cupping  will  not  be  permitted. 


Rivets  shall  bo  driven  by  direct-acting  riveters  where  prac- 


tloabla*    The  riveters  shall  retain  the  presstsre  after  the  tipset- 
ting  is  completed*    If  rivets  are  driven  with  a  pne^ii^tio  hasmaar*  a 
pneumatic  bucker  shall  be  used  if  practicable* 

(20)  Edge  Planing*    Sheared  edges  of  plates  more  than  5/8  inch 
in  thickness  and  carrying  calculated  stress  shall  be  planed  to  a 
depth  of  l/k  inch*    Re-entrant  cuts  shall  be  filleted  before  cutting* 

(21)  Flame  cutting*    Steel  or  wr ought-iron  nay  be  flame  out, 
provided  a  smooth  surface  is  secured  hy  the  use  of  a  mechanical 
guide*    Flame  cutting  by  hand  shall  be  done  only  -where  approved  by 
the  engineer  and  the  8ur|a,ce  shall  be  made  smooth  by  planing,  chip- 
ping or  grinding*    The  cizbting  flaaie  shall  be  so  adjusted  and  man- 
ipulated as  to  avoid  outti^  beyond  the  prescribed  lines*  He- 
eatrant  cuts  shall  be  filleted* 

(22)  Facing  ©f  Bearing  Surfaces*    The  t@p  and  bottom  sur- 
faces of  steel  slabs  and  base  plates  a^d  cap  plates  of  columns  and 
pedestals  shall  be  planed,  or  else  the  plates  or  slabs  hot  straight 
ened*    Barts  of  members  in  contact  with  them  shall  be  faced* 

Sole  plates  of  beams  and  girders  shall  have  full  contact  with 
the  flanges*    Sole  plates  and  masonry  plates  shall  be  plioied  or  hot 
straightened*    Cast  pedestals  shall  be  planed  on  surfaces  to  be  in 
contact  with  steel  and  shall  have  the  surface  to  be  in  csontaet  with 
masonry  rough  finished* 

Surfaces  of  bronse  bearing  plates  intended  for  sliding  contact 
shall  be  finished* 

In  planing  the  surfaces  of  expansion  bearings,  the  cut  of  the 
tool  shall  be  in  the  direction  of  the  expansion* 

(23)  Abutting  Joints*    Abutting  joints  in  oompressicn  members 
and  girder  flanges,  and  in  tension  members  where  so  specified  on 
the  drawings,  shall  be  faced  and  brought  to  an  even  bearings  Where 
joints  are  not  faced,  the  opening  shall  not  exceed  1/6  inch* 

(2k.)    Ind  Connection  Angles*    Floorbeams^  stringers  $  and  gird- 
ers having  end  connection  angles  shall  be  hnllt  to  exact  length 
back  to  back  of  connection  angles*    If  end  connections  are  faced, 
the  finished  thickness  of  the  angles  shall  be  not  less  than  that 
shown  on  the  detail  drawings* 

(23)    I«cing  Bars.    The  ends  of  lacing  bars  shall  be  neatly 
rounded  tmless  another  form  is  required* 

(26)  Finished  Members*    Finished  members  shall  be  true  to 
line  and  free  from  twists,  bends  and  open  joints* 

(27)  Web  Plates*    In  girders  having  no  coverplates  and  not 
to  be  encased  in  concrete,  the  top  edge  of  the  web  plate  shall 
not  extend  above  the  backs  of  the  flange  angles  and  shall  not  be 
more  than  1/8  inch  below  at  any  point*    Any  portion  of  the  plate 
projecting  beyond  the  angles  shall  be  chipped  flush  with  the  backs 
of  the  angles*    Web  plates  of  girders  having  cover  plates  my  be  l/g 
inch  less  in  width  than  the  distance  back--to-back  of  flange  angles* 
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At  web  splices »  the  olearanoe  between  the  ends  of  the  web 
plates  shall  not  exceed  3/3  inch*    The  olearsuice  at  the  top  and 
bottom  ends  of  web  splice  plates  shall  not  exceed  l/U  inch* 

(28)  Fit  of  Stiffeners*    End  stiffener  angles  of  girders  and 
stiffener  angles  intended  as  supports  for  concentrated  loads  shall 
be  milled  or  gro\md  to  secure  an  even  bearing  against  the  flcgige 
angles.    Intermediate  stiffener  angles  shall  fit  sufficiently  tight 
to  exclude  water  after  being  painted*    Fillers  under  stiffeners  shall 
fit  within  l/U  inch  at  each  end*    Welding  will  be  permitted  in  lieu 
of  milling  or  grinding  if  noted  on  the  plans  or  specified  ia  the 
special  provisions. 

(29)  Eye<^ars*    Eye -bars  shall  be  straight,  true  to  size,  and 
free  from  twists 5  folds  in  the  neck  and  head  and  other  defects. 
The  heads  shall  be  made  by  upsetting  and  rolling  or  forging ^  and 
not  by  welding.    The  form  of  the  heads  will  be  determined  by  the 
dies  in  use  at  the  works  where  the  eye'4)ars  are  made,  if  they  are 
satisfactory  to  the  engineer.    The  thickness  of  the  head  and  neck 
shall  not  over<«run  more  than  I/16  inch. 

Sye<^ars  that  are  to  be  placed  side  by  side  in  the  structure 
shall  be  bored  so  accurately  that  upon  being  placed  together,  pins 
1/^2  inch  less  in  diameter  than  the  pin  holes  will  pass  through 
the  holas  at  both  ends  at  the  same  time  without  driving. 

(50)   Annealing.    Before  boring,  eye-bars  shall  b®  annealed  to 
produce  the  required  physical  qualities  a&d  shall  be  straightened. 
Proper  instruments  shall  be  provided  for  determining  at  any  time 
the  temperature  of  the  bars. 

Other  steel  that  has  been  heated  ^rtially  shall  be  annealed, 
unless  it  is  to  be  used  in  minor  papt8«    Gristed  stiffeners  need 
not  be  annealed. 

(31)    Pins  and  Hollars.    Pins  and  rollers  shall  be  aoeisrately 
turned  to  the  dimensions  shown  on  the  drawings  and  shall  be  straight, 
smooth,  and  free  from  flaws.    The  final  surface  shall  be  produced 
by  a  finishing  cut. 

Pins  more  than  7  inches  in  diameter  shall  be  forged  and  annealed. 

In  pins  larger  than  9  inches  in  diameter,  a  hole  not  less  than 
2  inches  in  diameter  shall  be  bored  full  length  along  the  axis. 

(32}    Boring  Pin  Holes.    Pin  holes  shall  be  bored  true  to  the 
specified  diameter,  smooth  and  straight,  at  right  angles  with  the 
axis  of  the  member  and  parallel  with  ®ach  other  unless  otherwise 
required.    The  final  surface  shall  be  produced  by  a  finishing  cut. 

The  distance  outside -^o -out side  of  holes  in  tension  members  and 
inside -to -inside  of  holes  in  compression  members  shall  not  vary  from 
that  specified  more  than  I/32  inch.    Boring  of  holes  in  built  up 
members  shall  be  done  after  the  riveting  is  completed. 

(33)  Pin  Clearances.  The  diameter  of  the  pin  hole  shall  not 
exceed  that  of  the  pin  by  more  than  I/50  inch  for  pins  5  inches  op 
less  in  diameter,  or  1/^2  inch  for  larger  pins. 
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(5U)    ^elds.    All  welding,  unless  othervrise  specified,  shall 
be  done  by  the  electric  arc  process,  in  accordance  with  the  Amer- 
ican Welding  Society  Specifications  with  subsequent  amendments  and 
additions  thereto  adopted  by  the  Society. 

(35)  Screw  Threads.    Screw  threads  shall  make  close  fits  in 
the  nuts  and  shall  be  American  National  Coarse  Thread  Series  2,  ex- 
cept that  for  pin  ends  of  diameters  greater  than  I-I/2  inches,  they 
shall  be  made  with  six  threads  to  the  inch. 

(36)  Pilot  and  Driving  Nuts.  One  pilot  nut  and  one  driving 

nut  for  each  size  pin  shall  be  furnished,  unless  otherwise  specified. 

(37)  Upset  Ends.    Bars  with  screw  ends  shall  be  upset  so  that 
the  area  at  the  root  of  the  thread  will  be  at  least  I5  per  cent 
larger  than  in  the  body  of  the  bar.    Closed  sleeve  nuts  shall  not 
be  used. 

k5»06    MILL  AND  SHOP  INSPECTION,    Materials  are  subject  to  inspec- 
tion as  specified  in  Section        **Structural  Steel*** 

il5.07    MAKING  AND  SHIPPING,    (a)    Marking  and  Shipping.  Members 
weighing  more  than  3  tons  shall  have  the  weight  marked  thereon. 
Bolts  and  rivets  of  on©  length  and  diameter,  and  loose  nuts  or 
washers  of  each  size,  shall  be  packed  separately.  Pins,  small  parts, 
and  small  packages  of  bolts,  rivets,  washers  and  nuts  shall  be  ship- 
ped in  boxes,  crates,  kegs,  or  barrels,  but  the  gross  weight  of  any 
package  shall  not  exceed  3OO  pounds.    A  list  and  description  of  the 
contained  imterial  shall  be  plainly  marked  on  the  outside  of  each 
package. 

Anchor  bolts,  washers,  and  other  anchorage  or  grillage  mater- 
ials, shall  be  shipped  in  time  to  suit  the  requirements  of  the  ma- 
sonry construction. 

(b)  Handling  Material.  The  loading,  transportation,  unload- 
ing, and  storing  of  structural  material  shall  be  conducted  so  that 
the  metal  will  bo  kept  clean  and  free  from  injury. 

I4.5.O8    ERECTION.    The  contractor  shall  erect  the  metal  work,  remove 
the  temporary  construction,  and  do  all  the  work  required  to  complete 
the  bridge  or  bridges  as  covered  by  the  contract,  including  the  re- 
moval of  the  old  structure  or  structures,  if  stipulated,  all  in  ac- 
cordance with  the  plans  and  these  specifications. 

(a)  Masonry.    If  the  substructure  and  superstructure  are 
built  under  separate  contracts,  the  State  will  provide  the  masonry, 
constructed  to  correct  lines  and  elevations  and  properly  finished, 
and  will  establish  the  lines  and  elevations  required  for  setting 
the  steel. 

(b)  Plant.    The  contractor  shall  provide  the  falsework  and 
all  tools,  machinery  and  appliances,  including  drift  pins  and  fit- 
ting-up  bolts,  necessary  for  the  expeditious  handling  of  the  work. 
Temporary  structures  or  falsework  placed  by  the  purchaser,  if  suit- 
able, may  be  used  by  the  contractor. 
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(o)    Handling  and  Storing  Materials,    Ifciterial  to  be  stored 
shall  be  placed  on  skids  above  the  gro\ind«    It  shall  be  kept  clean 
and  properly  drained.    Girders  and  beams  shall  be  placed  upright 
and  shored.    Long  members,  such  as  columns  and  chords,  shall  be 
supported  on  skids  placed  near  enough  together  to  prevent  injury 
from  deflection.    The  contractor  shall  check  the  material  tiurned 
over  to  him   against  the  shipping  lists  and  report  promptly  in  writ- 
ing any  shortage  or  injury  discovered.    He  shall  be  responsible  for 
the  loss  of  any  material  while  in  his  care,  or  for  any  carnage  result- 
ing from  his  work. 

(d)  Falsework.    The  falsework  shall  be  properly  designed  and 
substantially  constructed  and  maintained  for  the  loads  which  will 
come  upon  it.    The  contractor,  if  required,  shall  prepare  and  sub- 
mit to  the  engineer  for  approval,  plans  for  falsework  or  for  changes 
in  an  existing  structure  necessary  for  maintaining  traffic.  Ap- 
proval of  the  Contractor's  plans  shall  not  be  considered  as  reliev- 
ing the  contractor  of  any  responsibility. 

(e)  Methods  and  Equipment.    Before  starting  work,  the  contrac- 
tor shall  infom  the  engineer  fully  as  to  the  method  of  erection  he 
proposes  to  follow,  and  the  amount  and  character  of  equipment  he 
proposes  to  use,  whioh  shall  be  subject  to  the  approval  of  the 
engineer.    The  approval  of  the  engineer  shall  not  be  considered  as 
relieving  the  contractor  of  the  responsibility  for  the  safety  of  his 
method  or  equipment  or  from  carrying  out  the  work  in  full  accordance 
with  the  plans  and  specifications.    No  work  shall  be  done  without 
the  sanction  of  the  engineer* 

(f )  Bearing  and  Anchorage.    BSasonry  bearing  plates  shall  not 
be  placed  upon  bridge-seat  bearing  areas  which  are  improperly 
finished,  defomed  or  irregular®    Bearing  plates  shall  be  set  level 
in  exact  position  and  shall  have  a  full  and  even  bearing  upon  the 
masonry.    Unless  otheirwise  directed  by  the  engineer,  they  shall  be 
placed  on  a  layer  of  canvas  and  red  lead  applied  as  follows* 

Thoroiighly  swab  the  bridge-seat  bearing  area  with  red  lead 
paint  and  place  upon  it  three  layers  of  12  to  II4.  ounce  duck,  each 
layer  being  thoroughly  ssvabbed  on  its  top  siwface  with  red  lead 
paint.    Place  the  superstructure  shoes  or  pedestals  in  position 
while  the  paint  is  plastic. 

In  setting  shoes  or  bearing  plates  for  steel  truss  spans  proper 
allowances  shall  be  made  for  bottom  chord  elongation  due  to  dead 
load. 

Anchor  bolt  holes  shall  be  drilled  in  the  correct  locations  or 
may  be  formed  by  the  insertion  in  fresh  concrete  of  oiled  wooden 
plugs,  metal  pipe  sleeves  or  other  approved  devices  whioh  are  sub- 
sequently withdrawn  after  the  concrete  has  partially  set.    If  the 
holes  are  drilled  the  anchor  bolts  shall  first  be  dropped  into  the 
dry  holes  to  assure  their  proper  fit  after  setting.    If  the  holes 
are  correct  the  bolts  shall  then  be  removed  and  the  holes  shall  be 
filled  about  2/^  full  of  Portland  cement  grout  and  by  a  uniform, 
even  pressiire  or  by  light  blows  with  a  hammer  (flogging  and  ramming 
will  not  be  pennitted)  force  the  bolt  down  until  the  grout  rises  to 
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the  top  of  the  hole  emd  the  anchor  bolt  nirt  rests  firmly  against  the 
metal  shoe  or  pedestal.    1?hen  the  holes  are  fomed  hy  the  latter 
method*  they  shall  be  not  less  than  I4.  inches  in  diameter  to  allow 
for  horizontal  adjustment  of  the  bolts «    The  exact  location  of  the 
anchor  bolts  shall  then  be  determined  and  th©  anchor  bolts  shall  be 
grouted  in  the  holes  with  Portland  cement  grout.    All  excess  grout 
shall  be  removed  in  order  to  permit  proper  painting  of  metal  surfaces. 

In  lieu  of  the  abore  specified  methods  of  placing  anchor  bolts ^ 
they  may  be  set  to  exact  location  in  th©  concrete  when  it  is  placed* 
If  this  method  is  used  great  ©are  shall  be  exercised  to  insure  the 
proper  setting  of  the  bolts  and  any  inasouraoies  which  "will  be 
detrimental  to  the  structure  shall  he  corrected  by  a  means  approved 
by  the  engineer. 

The  location  of  the  anchor  bolta  la  relation  to  the  slotted 
holes  in  the  expansion  shoes  shall  correspond  with  the  temperature 
at  th©  time  of  erection.    Th@  nuts  on  aashor  bolts  at  the  expansion 
ends  ©f  spans  shall  be  adjusted  to  permit  th®  free  msveaent  of  the 
span. 

(g)  Straightening  Bent  lfe.t®rial.  Th©  straightening  of  pl&tes 
and  angles  or  oth«r  shapes  shall  be  doa©  by  laethods  not  likely  to 
produce  fractures  or  other  injurye  The  M®tal  shall  not  be  heated 
unless  permitted  fey  t;he  enginear.  In  whioh  et,@a  th©  heating  shall 
not  be  to  a  higher  temperature  than  that  produoisg  a  dark  ©feerry-* 
red  color*  Aft@r  heatings  the  metal  shall  be  cooled  &3  slowly  as 
possible^ 

Following  th©  straightening  of  a  "mnd  or  buckle^  th®  surface 
of  the  metal  shall  be  carefully  inspected  for  evidence  of  fimeture® 

(h)  Assembling  Steel.    The  parts  shall  be  accurately  assembled 
as  shown  on  the  plans  and  any  raateh-marks  shall  b#  f  olla«red«  The 
material  shall  be  carefully  handled  so  that  no  part  will  be  beat, 
broken  or  otherwise  damg@d»    Hammering  which  will  injur©  or  distort 
th®  mmihers  shall  not  be  done.    Bearing  surfaces  and  gurfaoes  to  be 
in  pemaiieat  contact  shall  be  cleaned  before  the  siembers  are  as« 
SKGabied.    Unless  erected  by  the  cantilever  i&ethod^  tr\iss  epans  shall 
be  ereoted  on  blocking  so  placed  as  to  give  the  trusses  proper  ©am- 
ber*   The  blocking  shall  be  left  ia  place  until  the  tension  chord 
splices  are  fully  riveted  and  all  other  truss  ocaneotions  planed  and 
bolted.    Rivets  in  spliees  of  butt  joints  of  oompressiosa  mambers 
shall  not  be  driven  until  the  span  has  been  swung.    EiTtsts  in  rail- 
ings shall  not  be  driven  until  the  span  has  been  swung  and  the  dock 
placed.    Splices  and  field  connections  shall  have  l/2  of  the  holes 
filled  with  bolts  and  cylindrical  erection  pins  (half  bolts  and  half 
pins)  before  riveting.    Splices  and  connections  carrying  traffic 
during  erection  shall  have  3/U  of*  the  holes  so  filled. 

Fitting  up  bolts  shall  be  of  the  same  nominal  diameter  as  th© 
rivets,  and  cylindrical  erection  pins  shall  be  1/16  inch  larger. 

(i)  Riveting.    Pneumatic  hammers  shall  be  used  for  field 
riveting,  except  when  the  use  of  hand  tools  is  permitted  by  the 
engineer.    Rivets  larger  than  j/Q  inch  in  diameter  shall  not  be 
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driven  by  hand.    Cup-faced  dollies,  fitting  the  head  closely  to  in- 
s\ire  good  bearing,  shall  be  used.    Connections  shall  be  accurately 
and  securely  fitted  up  before  the  rivets  are  driven.    Drifting  shall 
be  only  such  as  to  draw  the  parts  into  position  and  not  sufficient 
to  enlarge  the  holies  or  distort  the  metal.    Unfair  holes  shall  be 
reamed  or  drilled.    Rivets  shall  be  heated  uniformly  to  a  light 
cherry-red  color  and  shall  be  driven  while  hot.    They  shall  not  be 
overheated  or  burned.    Rivet  heads  shall  be  full  and  symmetrical, 
concentric  with  the  shank,  and  shall  have  full  bearing  all  around. 
They  shall  not  be  smaller  than  the  heads  of  the  shop  rivets.  Rivets 
shall  be  tight  and  shall  grip  the  connected  parts  securely  together. 
Caulking  or  re-cupping  will  not  be  permitted.    In  removing  rivets, 
the  surroimding  metal  shall  not  be  injured;  if  necessary,  they 
shall  be  drilled  out.    Field  driven  rivets  shall  be  inspected  and 
accepted  before  being  painted. 

(j)    Bolted  Connections.    In  bolted  connections,  the  bolts 
shall  be  drawn  up  tight  and  the  threads  burred  at  the  face  of  the 
nut  with  a  pointed  tool. 

(k)    Pin  Connections.    Pilot  and  driving  nuts  shall  be  used  in 
driving  pins.    They  shall  be  furnished  with  the  steel  work  and  shall 
be  returned  to  the  State  on  completion  of  the  work.    Pins  shall  be 
so  driven  that  the  members  will  take  full  bearing  on  them.    Pin  nuts 
shall  be  screwed  up  tight  and  the  threads  burred  at  the  face  of  the 
nut  with  a  pointed  tool. 

(l)    Misfits.    Corrections  of  minor  misfits  and  a  reasonable 
amount  of  reaming  and  cutting  of  excess  stock  from  rivets  will  be 
considered  a  legitimate  part  of  the  erection.    Any  error  in  shop 
work  which  prevents  the  proper  assembling  and  fitting  up  of  parts 
by  the  moderate  use  of  drift  pins  or  a  moderate  amount  of  reaming 
and  slight  chipping  or  cutting,  shall  be  reported  immediately  to 
the  inspector,  and  his  approval  of  the  method  of  correction  obtained* 
The  correction  shall  b©  made  in  the  presence  of  the  inspector,  who 
will  check  the  work  and  material.    The  contractor  shall  be  responsi- 
ble for  all  misfits,  errors  and  injuries  and  shall  make  the  neces- 
sary corrections  and  replacements. 

(m)    Removal  of  Old  Structure  and  Falsework.    If  stipulated 
in  the  contract,  the  contractor  shall  dismantle  the  old  struct\ire 
and  dispose  of  it  as  stipulated  in  these  specifications.  Section 
h3»  '^Removal  of  Existing  Structures." 

Upon  completion,  and  before  final  acceptance,  the  contractor 
shall  remove  all  falsework,  excavated  or  useless  materials,  rubbish 
and  temporary  buildings,  replace  or  renew  any  fences  damaged,  and 
restore  in  acceptable  manner  all  property,  both  public  and  private, 
which  may  have  been  damaged  during  the  prosecution  of  his  work,  and 
shall  leave  the  bridge  site  and  adjacent  highway  in  a  neat  and 
presentable  condition  satisfactory  to  the  engineer.    All  falsework 
piling  shall  be  pulled  or  out  off  1  foot  below  finished  ground  line 
where  conditions  will  permit.    If  conditions  are  not  favorable  for 
pulling  or  cutting  off  the  piles  as  stated  above,  the  piles  shall 
be  either  broken  or  shot  off  at  the  stream  bed,  unless  otherwise 
provided  by  the  engineer.    All  excavated  material  or  falsework 
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placed  in  the  streeua  channel  during  construction  shall  be  reeioved 
by  the  contractor  before  final  aooeptanoe. 

(n)    Inspection*    The  work  shall  be  subject  at  all  tiiaes  to 
inspection  by  the  engineer. 

I4.5.O9    lAWS  AND  PERMITS.    The  contractor  shall  comply  with  Federal, 
State  and  local  laws«  regulations ,  and  ordinances,  and  shall  obtain, 
at  his  ami  expense,  the  necessary  penslts  for  his  operations* 

1+5 • 10    PAINTING*    (a)    General*    The  painting  of  metal  structures 
shall  include,  unless  otherwise  provided  in  the  contract,  the  proper 
preparation  of  the  metal  surfaces,  the  application,  prot®©tion  and 
drsring  of  the  paint  coatings ^  the  protection  of  pedestrian,  Tehiou- 
lar  or  other  traffic  upon  or  underneath  the  bridge  stmoture,  the 
protection  of  all  portions  of  the  structure  (superstructure  and  sub- 
structure) against  disfiguresnent  by  sjwitters,  splashes  and  smirches 
of  paint  or  of  paint  laaterials,  and  the  supplying  of  all  tools, 
tackle,  scaffolding,  labor,  workmanship  and  materials  necessary  for 
the  entire  work. 

(b)    Application.  All  new  structural  steel  work  shall,  unless 
otherwise  especially  provided  upon  the  plans  or  in  the  contract,  be 
given  three  coats  of  paint*    The  painting  shall  be  done  in  a  neat 
and  worloaanlike  mamier*    Ifeint  shall  be  applied  in  full  coats, 
either  with  brushes  or  spray,  so  that  every  part  of  the  surface  is 
completely  covered* 

IRien  paint  is  applied  with  brushes  the  paint  shall  be  so  maipu- 
lated  under  the  brush  as  to  procure  a  uniform,  even  coat  in  close 
contact  with  the  metal  or  with  previously  applied  paint.    la  general, 
the  primary  movement  of  the  brush  shall  describe  a  series  of  small 
circles  to  thoroughly  fill  all  irregularities  in  the  surface,  after 
which  the  o<^ting  shall  be  brushed  out  and  smoothed  by  a  series  of 
parallel  strokes  until  the  paint  film  has  an  even  thickness. 
Brushes  preferably  shall  be  round  or  oval  in  shape,  but  if  flat 
brushes  are  used  they  shall  not  exceed  h  inches  in  width. 

If  spraying  equipient  is  employed,  it  shall  be  of  a  type  that 
will  insure  a  satisfactory  application  of  the  paint  specified.  When 
spraying  is  used,  the  pressure  tank  shall  have  an  agitator  to  keep 
the  paint  thoroughly  stirred. 

The  paint  shall  be  thoroughly  stirred  previously  by  means  of 
approved  mechanical  mixers  before  being  removed  from  the  containers, 
and  the  pigments  shall  be  kept  in  suspension  by'  stirring  during  the 
application.    When  the  quantity  of  each  coat  of  paint  required  is 
5  gallons  or  less,  the  engineer  may,  at  his  discretion,  approve  hand 
mixing* 

If  it  is  necessary  in  cool  weather  to  thin  the  paint  in  order 
that  it  may  spread  more  freely,  such  thinning  shall  be  done  only  by 
heating  in  hot  water  or  on  steam  radiators. 

On  all  surfaces  which  are  inaccesible  for  paint  brushes,  the 
paint  shall  be  applied  with  spray  or  sheepskin  daubers  especially 
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constructed  for  the  ptarpose. 

^int  shall  be  applied  only  t»hen  the  air  temperatiure  is  at  or 
above  i4jD  degrees  F.    It  shall  not  be  applied  upon  damp  surfaces  or 
upon  metal  containing  frost, nor  shall  it  be  applied  -when  the  air 
is  misty  or  when,  in  the  opinion  of  th®  engineerj,  conditions  are 
unsatisfactory  for  the  work* 

Materials  painted  under  cover  in  damp  or  cool  weather  shall 
remain  under  cover  until  dry  or  until  weather  conditions  permit 
their  exposure  in  the  open*    Painting  shall  not  b©  don®  whea  the 
metal  is  hot  enough  to  cause  the  paint  to  blister  and  produce  a 
porous  paint  film* 

The  contractor  shall  be  responsible  for  the  satisfactory  ap- 
plication of  paint,  and  neither  weather  conditions  nor  the  labora- 
tory acceptance  of  the  materials  used  in  the  paint  shall  relieve 
him  of  the  responsibility  of  obtaining  a  satis fSaetory  paint  job. 
IfjP  in  the  opinion  of  the  engineer,  the  painting  is  unsatisfactory, 
the  paint  shall  be  removed  and  the  metal  thoroughly  cleaned  and  re- 
painted*   "So  additional  allowance  will  be  made  because  of  any  ex- 
pense incurred  because  of  these  requirements* 

(o)    Cleaning*    Surfaces  of  metal  to  be  painted  shall  be  thor- 
oughly cleaned,  removing  rust,  loose  mill  or  welding  scale,  dirt, 
oil  or  grease,  and  other  foreign  substances*    The  removal  of  rust, 
scale,  and  dirt  shall  be  done  by  the  use  of  metal  brushes,  scrapers, 
chisels,  hammers,  sand  blastings  flame  cleaning,  or  other  effective 
means*    Oil  and  grease  shall  be  removed  by  the  use  of  gasoline  or 
bensine*    Bristle  brushes  shall  b©  used  for  removing  loose  dust» 

(d)    Shop  Paint®    All  metal  surfaces »  except  surfaces  to  be 
in  contact  after  erection,  shall  receive  one  coat  of  red  lead  paint 
meeting  the  requirements  ©f  shop  coat  set  forth  elsewhere  in  these 
specifications,  unless  otherwise  specified  herein  or  in  the  contract* 
The  shop  coat  shall  be  applied  imnediately  after  fabrication,  shop 
inspection  and  shop  cleaning  have  been  completed  and  the  work  has 
been  accepted*    Metal  surfaces  to  be  in  contact  after  erection  shall 
not  be  painted*    Material  shall  not  be  loaded  for  shipment  until  the 
paint  is  dry* 

Erection  marks  for  the  field  identification  of  members  shall  be 
painted  on  painted  surfaces* 

mth  the  exception  of  abutting  chord  and  column  splices  and  col- 
umn and  truss  shoe  bases,  machine-finished  surfaces  shall  be  coated 
as  soon  as  practicable  after  being  accepted,  and  before  removal  from 
the  shop,  with  a  hot  mixture  of  white  lead  and  tallow*    Surfaces  of 
iron  and  steel  castings  machine -finished  for  the  sole  purpose  of  re- 
moving scales,  scabs,  fins,  blisters  or  other  surface  deformation 
shall  be  given  the  shop  coat  of  paint* 

The  composition  used  for  coating  machine-finished  siirfaces 
shall  be  mixed  in  the  following  proportions f    h  pounds  tallow,  2 
pounds  white  lead,  and  1  quart  linseed  oil* 
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(d)    Field  Cleaning*    When  the  erection  work,  including  all 
riveting,  straightening  of  all  bent  Bjaterial,  etc.,  is  complete, 
all  adhering  rust,  scale,  dirt,  grease,  unsatisfactory  shop  paint 
and  other  foreign  matter  shall  be  removed  as  specified  herein 
under  •Cleaning." 

(f)    Field  Painting.    The  outside  faces  of  end  floorbeaias, 
the  bottom  of  expansion  devices,  and  all  parts  of  steel  work  in*- 
accessible  for  painting  after  erection,  are  to  be  thoroughly 
cleaned  of  all  foreign  matter,  spot  coated  and  painted  their  two 
field  coats  before  erection*    This  painting  shall  be  done  on  the 
sit©  of  erection  and  prior  to  the  placement  of  the  material  to 
allow  the  paint  to  become  thoroughly  dry  before  asseaflbling.  Ma- 
terial so  painted  shall  b©  placed  in  a  position  to  require  a  min- 
imuia  of  handling  after  being  painted,  the  handling  to  be  done  in 
such  a  manner  as  not  to  damge  or  abrade  the  painted  surfaces* 
la  case  th©s«  painted  surfaces  are  damaged  during  erection,  they 
shall  be  properly  repainted* 

After  erection  and  as  soon  as  the  field  cleaning  is  done  to 
the  satisfaction  of  the  engineer,  th@  spot  coat  shall  be  applied 
to  the  heads  of  all  field  rivets,  bolts,  pins  and  nuts^  to  all 
abrasions  of  the  shop  coat,  and  to  all  awfaces  on  which  the  shop 
coat  has  become  djuaaged*    In  certain  cases  where  a  large  portion 
of  shop  coat  has  beoom©  defective  due  to  long  periods  of  storage 
or  due  to  the  action  of  water,  msid  or  other  substance,  the  engi- 
aeer  may  require  a  substantially  complete  reconditioning  or  replace- 
ment of  the  shop  coat*    All  such  painting  shall  be  considered  as 
spot  coat  work* 

All  small  cracks  and  caid.ti®s  which  have  not  been  sealed  in 
a  water --tight  mnner  by  the  first  field  coat,  shall  be  sealed 
with  red  lead  paste  before  second  field  coat  is  applied* 

To  secure  a  maximum  thickness  of  paint  film  over  rivet  heads 
and  edges  of  plates,  angles  and  other  rolled  shapes,  these  parts 
shall  be  painted  an  extra  coat  in  advance  of  the  general  applica- 
tion of  each  field  coat* 

All  metal ^  after  the  field  cleaning  has  been  completed  and 
the  spot  coat  has  dried  thoroughly,  shall  be  given  t^o  coats  of 
field  paint  consisting  of  the  first  field  or  primer  coat  and  one 
coat  of  aluminum  paint  as  specified  in  Section  71,  *^ints  for 
Wood  and  Metal,*  tmless  otherwise  provided  in  the  contract*  In 
no  case  shall  a  succeeding  coat  be  applied  until  the  previous 
coat  has  dried  throughout  the  full  thiclnaess  of  the  paint  film* 
Ibis  will  require  at  least  US  hours  drying  time  between  successive 
coats  during  suitable  weather*    During  unsuitable  weather,  the  in- 
terval between  successive  coats  shall  be  increased  at  the  discre- 
tion of  the  engineer* 

1^5*11*    METHODS  OF  MEA-SMBMEMT*    The  quantities  of  the  various 
items  which  constitute  the  completed  and  accepted  structure  will 
be  measured  for  payment  according  to  the  plans  and  specifications 
for  the  several  items*    Only  accepted  work  will  be  included  and 
the  dimensions  used  will  be  those  shown  on  the  plans  or  ordered  in 
writing  by  the  engineer* 
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45.12    BASIS  OF  PAYMENT.    The  aeasured  qxaantities,  as  provided 
above,  will  be  paid  for  at  the  contract  unit  prices  bid  for  the 
several  items,  which  prices  shall  be  full  compensation  for  furnish- 
ing, fabricating,  welding,  erecting,  painting,  hauling,  and  placing 
of  all  materials  and  for  all  labor,  tools,  equipment  and  incidentals 
necessary  to  complete  the  work*    Such  payment  shall  constitute  full 
payment  for  the  completed  structiare  ready  for  use*  Miscellaneous 
items  not  listed  in  the  proposal  but  shown  or  billed  on  the  drawings 
shall  be  included  in  the  price  bid  for  the  other  items e    No  addi- 
tional allowances  will  be  mde  for  cofferdam  construction,  false- 
work, form  lumber  or  other  erection  expense* 
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SECTIOH  U6 


TIMBER  STRUCTURES 


i46»01  DESCRIPTION,  This  item  shall  consist  of  timber  structures 
constructed  in  conformity  with  the  plans  or  as  ordered  in  writing 
by  the  engineer,  sind  in  accordance  with  this  and  other  speeifica-> 
tion  items  involved* 

146,02  IIA.TERIALS,  (a)  Timber  and  Lumber.  All  timber  and  lusiber 
shall  be  of  the  species  and  grades  called  for  on  the  plans  and  as 
specified  under  "Treated  and  Untreated  Lumber^"  Section  5U» 

(b)    Hardware,    Bolts,  drift  pins  and  dowels  may  b@  either 
wrought  iron  or  medium  ste®l«    Ushers  shall  be  cast,  ogee  gray 
iron  castings  or  malleable  castings,  unless  cut  washers  are  speci'- 
fied  on  the  plans.    Ring  or  shear  plate  timber  coaaeotors  shall  be 
of  approved  design  and  made  of  hot  rolled  low  carbon  steel  A,S.T«M« 
AI7,  Type  '•a*'  grade, 

(1)  Bolts,    Bolts  shall  be  of  the  aises  specified  and  must  be 
perfect  in  every  respect.    They  shall  har©  square  or  carriage  heads 
and  square  nuts,  provided  however,  tl^t  large«head  type  timber 
bolts  of  approved  design  may  be  used*    Borm  threads  shall  make 
close  fits  in  the  nuts.    The  bolts  provided  shall  b©  of  proper 
length  to  project  beyond  nuts  not  more  than  1/fe  inch  nor  lesg  than 

inch.    When  bolts  are  not  provided  in  the  proper  lengths 5  the 
bolts  shall  be  eut  off  or  rethreaded  to  comply  with  this  require*" 
meat.    All  bolts  shall  be  effectively  chaeked  after  the  nuts  are 
ad;Justed» 

(2)  Washers 4    Washers  shall  be  used  between  all  bolt  headg 
and  nuts  and  the  wood,  e3:capt  that  carriage  bolts,  or  larger-head 
type  timber  bolts,  shall  have  washers  under  nuts  only«  Cast 
isash^rs  shall  have  a  thickness  equal  to  the  diameter  of  the  bolt 
and     diasaeter  of  four  times  the  thickness 9    For  malleable  or 
plate  msh^rs,  the  diameter  or  side  size  of  the  square  shall  be 
equal  to  four  times  and  the  thickness  equal  to  one -half  the  diajsa- 
eter  of  the  bolt.    Cast  iron  -araishers  shall  be  med  when  the  tim- 
ber  is  in  contact  with  earth* 

(3)  Galvanized  Hardware,    When  galvanized  hardware  is  speci- 
fied on  the  plans,  all  hardware,  including  nails,  spikes 3,  bolts^ 
nuts,  washers,  uplift  straps,  drains,  sheet  iros  and  all  other 
metal  shall  b©  galvanized  by  the  Hot  Dip  Method  smd  shall  have  a 
continuous  coating  of  pure  zinc  of  a  uniform  thickness  so  applied 
that  it  will  adhere  firmly  to  the  surfaces,  and  it  shall  be  capable 
of  withstanding  k  immersions  in  a  standard  test  solution  of  copper 
sulphate  without  showing  ai^  trace  of  metallic  copper  on  the  steel 
in  accordance  with  the  Preece  Test,    The  first  3  immersions  shall 
be  for  a  period  of  1  minute  each  and  the  Uth  imaersion  for  a  per- 


(c)    Bridge  Iron,    Steel  truss  rods,  structural  shapes,  and 
plates  shall  conform  to  the  requirements  of  the  Standard  Specifi- 
cations for  Steel  for  Bridges  of  the  American  Society  for  Testing 
Materials,  serial  designation  A7,    No  welds  in  truss  rods  will  be 
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permitted*    All  plates  or  shapes  which  are  heated  to  facilitate 
bending  shall  be  properly  annealed.    Steel  castings  shall  conform 
to  the  requirements  of  the  standard  specifications  for  steel  cast- 
ings of  the  American  Society  for  Testing  Materials,  serial  desig- 
nation A27*  and  shall  be  Class  B  medium  grade*    Iron  castings  shall 
conform  to  the  reqidrements  of  the  standard  specifications  for  gray 
iron  castings  of  the  American  Society  for  Testing  Msiterials,  serial 
designation  Ai4.6* 

k6^03    METHOD  OF  CONSTRUCTION,    (a)    Handling  of  Materials.  Treat- 
ed timber  shall  be  carefully  handled  without  sudden  dropping,  break- 
ing of  outer  fibers,  bruising  or  penetrating  the  surface  with  tools. 
It  shall  be  handled  with  rope  slings*    Cant  d-jgs,  hooks,  or  pike 
poles  shall  not  be  used. 

(b)  Storage  of  MsLterials.    Timber  on  the  sit®  of  the  work 
shall  be  stored  in  piles.    The  ground  underneath  and  adjacent  to 
material  piles  shall  be  cleared  of  weeds  and  rubbish. 

Untreated  imterial  shall  be  close-stacked  at  least  12  inches 
above  the  ground  surface  and  piled  to  shed  water  and  prevent  warp- 
ing*   tfhen  requested  by  the  engineer,  it  shall  be  protected  from 
the  weather  by  suitable  covering. 

Treated  material  shall  be  close-stacked  to  prevent  warping» 

(c)  Treatment  of  Breaks*    All  places  where  the  surface  of 
treated  timber  is  broken  by  the  cutting,  boring,  or  otherwise,  shall 
be  thoroughly  coated  with  hot  creosote  oil  and  then  with  a  coating 
of  hot  tar. 

(d)  Temporary  Attachment*    l^anever  with  the  approval  of  the 
engineer,  forms  or  temporary  braces  are  attached  to  treated  timber 
with  nails  or  spikes,  the  holes  shall  be  filled  by  driving  galvaa- 
ited  nails  or  spikes  flush  with  the  surface,  or  plugging  with  creo- 
soted  plugs  after  treating  with  creosote  oil. 

(e)  Bearing.    Post  and  pile  caps  shall  be  level  and  have  full 
even  bearing  on  all  posts  or  piles  in  the  bent  and  be  secured  to 
each  pile  or  post  by  "^/U  inch  diameter  drift  pin  extending  at  least 
9  inches  into  the  pile  or  post  at  the  approxissate  center  thereof. 

(f )  Sills  and  Mad  Sills*    Timber  used  for  mud  sills  shall 
conform  to  the  requirements  shown  on  the  plsins  or  in  the  special 
provisions*    Mud  sills  shall  be  firmly  and  evenly  bedded  to  solid 
bearing  and  tamped  in  place. 

Sills  shall  have  true  and  even  bearing  on  mud  sills,  piles  or 
pedestals.    They  shall  be  drift-bolted  to  mudsills  or  piles  with 
bolts  of  not  less  than  3A''^Q<2^  diameter  and  extending  into  mud  sills 
or  piles  at  least  6  inches.    IRien  possible,  all  earth  shall  be  re- 
moved from  contact  with  sills  so  that  there  will  be  free  air  circu- 
lation around  them9 

(g)  Framing.    Truss  and  bent  timbers  shall  be  acctxrately  cut, 
ind  framed  to  a  close  fit  in  such  manner  that  they  will  have  even 
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bearing  over  the  entire  contact  surface  of  the  joint.  No  blocking 
or  shimming  of  any  kind  will  be  allowed  in  making  joints,  nor  will 
open  joints  be  accepted.  Mortises  shall  be  true  to  size  for  their 
full  depth  and  tenons  shall  make  snug  fit  therein. 

Cro8S'4)ridging  between  stringers  shall  be  neatly  and  accurate- 
ly framed  and  securely  toe-nailed  with  at  least  2  nails  in  each  end. 
All  cross -bridging  m^bers  shall  have  full  bearing  at  each  end 
against  the  sides  of  stringers.    Unless  otherwise  specified  on  the 
plans,  cross -bridging  shall  be  placed  at  the  center  of  each  span. 

Timber  to  be  treated  for  preservation  shall  be  cut  and  framed 
prior  to  treatment.    No  unnecessary  cutting  will  be  allowed  after 
treatment. 

(h)  Bolt  Holes.    Holes  for  round  driftpins  and  dowels  shall 
be  bored  with  a  bit  l/l6-inch  smaller  in  diameter  than  the  pin  or 
dowel  to  be  used*    The  diameters  of  holes  for  square  driftpins  or 
dowels  shall  be  equal  to  the  least  dimension  of  the  pin  or  dowel. 
Holes  for  bolts  shall  be  bored  with  a  bit  of  the  same  diameter  as 
that  of  the  bolt.    Holes  for  lag  screws,  shall  be  bored  with  a  bit 
not  larger  tl^n  the  body  of  the  screw  at  the  base  of  the  thread. 
Holes  for  rods  shall  be  bored  with  a  bit  I/16  inch  greater  in  di- 
ameter than  the  rod.    All  holes  in  treated  timber  bored  after 
treatment  shall  be  treated  with  an  approved  pressure  bolt  hoi© 
treater;  holes  for  rods  shall  be  effectively  sealed  with  hot  tar 
or  other  suitable  waterproofing  after  insertion  of  rods. 

Counters inkisig  shall  be  done  wherever  smooth  faces  are  re- 
quired.   Horizontal  recesses  formed  for  countersinking  shall  be 
painted  with  hot  creosote  oil,  and  after  the  bolt  or  screw  is  in 
place,  shall  be  filled  with  hot  tar. 

(i)  Stringer  Sizing.    Stringers  shall  be  surfaced  one  edge 
or  sized  at  bearings.    Outside  stringers  may  have  butt  joints  but 
interior  stringers  shall  be  framed  to  bear  over  the  full  width  of 
f loorbeam  or  cap  at  each  end.    The  ends  shall  be  securely  fastened 
to  the  tisaber  on  which  they  rest.    When  untreated  stringers  are 
used  they  shall  be  separated  at  least        inch  for  the  circulation 
of  air. 

(j)    Roadway  Floors.    Roadway  floors  shall  be  of  the  strip  or 
laminated  type.    Floor  plank  shall  have  a  nominal  thickness  of  2 
inches  and  the  width  shown  on  the  plans  and,  unless  otherwise  spec- 
ified, their  length  shall  be  the  full  width  of  the  roadway.  Un- 
less otherwise  specified,  they  shall  be  sized  on  one  edge  to  a  uni- 
form width  and  shall  not  vary  in  thickness  from  end  to  end.  Planks 
shall  be  laid  with  the  surfaced  edge  down  and  each  2-inch  piece 
shall  be  toe-nailed  to  each  alternate  stringer  with  20d  nails.  In 
addition  each  piece  shall  be  nailed  horizontally  to  adjacent  pieces 
with  20d  nails  at  18  inches  center  to  center  and  staggered  both 
horizontally  and  vertically  with  nails  in  adjacent  pieces.  All 
floors  shall  be  cut  to  a  straight  line  along  the  sides  of  the  road- 
way. 

(k)    Surface  Treatment  of  Deck*    After  laminated  decking  is 
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laid,  and  curbs,  with  drains  as  specified,  are  completed,  the  entire 
top  surface  of  deck  cmd  the  inside  surfaces  of  cxirbs,  shall  be  treat- 
ed with  three  coats  of  hot  tar  conforzoing  to  requirements  set  forth 
in  the  American  Society  for  Testing  Materials,  serial  designation 
D  1+90-T  Grade  T-7  or  T-8»    (T-7  is  adapted  to  cold  weather  applica- 
tion, T-8  to  warm  weather  application,)    This  is  a  tar  having  a  float 
of  50  to  120  seconds  at  52  degrees  G, 

The  tar  shall  be  heated  in  an  open  t^nk  or  kettle  to  a  tempera- 
ture between  200  and  225  degrees  F»  and  then  applied  evenly  to  the 
surfaces  to  be  treated  at  the  rate  of  l/U  gallon  per  square  yard. 
Three  coats  shall  be  applied  at  this  rate,  each  coat  being  given  a 
sufficient  time  to  cool  and  set  up  before  the  application  of  the  suc- 
ceeding coat  is  begun* 

After  the  final  coat  of  tar  has  had  sufficient  time  to  cool  and 
set  up,  and  before  any  vehicles  are  allowed  on  the  structure,  the  en- 
tire siarface  of  the  deck  shall  be  covered  with  gravel  surfacing  at 
the  rate  of  one  cubic  yard  of  material  per  2I4.  square  yards  of  surface 
area*    The  gravel  surfacing  shall  conform  to  the  requirements  of  any 
ons  of  the  grades  of  Type  A  or  Type  B  surfacing  given  in  Section  29, 
exGQipt  that  criishing  will  not  be  required  and  the  amount  of  material 
passing  the  200-^sh  sieve  shall  not  exceed  10  per  cent* 

The  cost  of  all  materials,  equipment  and  labor  necessary  and  in- 
cidental to  this  surface  treatment  of  deck,  as  well  &8  the  materials 
and  labor  incidental  to  the  construction  of  the  drain  openings  in 
curbs,  shall  b@  included  in  the  price  bid  per  thousand  feet  board 
measure  for  treated  or  untreated  lumber  in  place* 

(1)   Ifheel  Guards*    1?heel  guards  shall  be  constructed  as  shown 
on  the  plajas  and  shall  be  bolted  to  the  outside  stringers  by  3/^"* 
inch  xmchine  or  hook  bolts  spaced  not  more  than  3  ^'o^t  center  to 
center*    All  joints  shall  be  lapped  and  a  bolt  shall  pass  through 
each  lapped  joint.    Hhen  the  wheel  guard  is  not  blocked  up  from  the 
floor,  drain  holes  shall  b©  provided  at  such  intervals  as  to  drain 
the  roadway  adequately*    They  shall  be  provided  with  galvanised  iron 
lining  and  arranged  so  as  to  discharge  free  of  the  structure* 

(m)  Railing*  Railings  shall  be  built  as  shcnm  on  the  plans  and 
shall  be  constructed  in  a  workmanlike  and  substantial  manner*  Unless 
otherwise  noted,  all  z^iling  material  shall  be  untreated  and  dressed 
on  four  sides*  All  mils  shall  be  sqisarely  butt-jointed  at  the  posts 
and  the  rails  shall  break  joints*  Nailing  of  railing  will  not  be  per 
mitted* 

146*014.    PAINTING  UNTREATED  TIMBERS*    The  following  surfaces  shall  be 
thoroughly  coated  with  two  coats  of  hot  crdosote  oil  before  the  tim- 
bers are  assembled:    ends,  tops  and  all  contact  surfaces  of  posts 
sills,  caps,  floorbeams  and  stringers;  all  ends,  joints  and  contact 
surfaces  of  bracing  and  truss  members*    All  surfaces  of  tiaaber  bump- 
ers, the  back  face  of  bulkheads  and  all  other  untreated  timber  which 
is  to  be  in  contact  with  earth  shall  be  similarly  treated* 

Unless  otherwise  specified,  handrailing  and  posts  shall  be  paint 
ed  with  three  coats  of  paint  conforming  to  the  specifications  for 
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paints  for  woods       hereinafter  set  forth  in  Section  Jl*    All  timber 
to  be  painted  must  be  seasoned,  and  painting  shall  be  done  only  niien 
the  timber  is  free  from  frost  and  the  sxirface  is  perfectly  dry  and 
clean*    Ho  painting  shall  be  done  in  damp  or  freezing  weather*  All 
paint  shall  be  thoroughly  dry  before  applying  the  succeeding  coats* 
It  shall  be  applied  in  good  heavy  coats,  completely  covering  every 
part  of  the  surface  and  shall  be  well  w>rlced  into  the  joints  and 
open  spaces s  it  shall  be  so  thoroughly  and  evenly  spread  that  no  ex- 
cessive paint  will  collect  at  any  point* 

146*05    MEffiOD  OP  MBA.STJREMKWT*    The  quantities  of  timber  and  other 
contract  pay  items  in  the  coiq>leted  and  accepted  structure  shall  be 
measured  for  payment  in  the  manner  prescribed  for  the  several  items 
involved* 

1*6*06    BASIS  OF  PAYMENT*    The  quantities  of  the  several  contract 
pay  items  as  measured  above,  ©xcept  truss  spans,  shall  be  paid  for 
at  the  contract  unit  prices  bid  for  the  several  items  involved, 
complete  in  place,  according  to  the  plans  or  as  directed  in  writ- 
ing by  the  engineer,  liiich  prices  shall  b©  full  compensation  for 
all  material,  tools,  equipment,  labor  and  all  incidentals  necessary 
to  complete  the  structure  ready  for  use* 

Timber  trusses  complete  shall  be  paid  for  at  the  price  bid  per 
span  complete,  as  shoim  on  the  plans  which  shall  include  all  parts 
of  the  bridge  except  abutments  and  piers*    This  price  shall  be  full 
compensation  for  all  materials,  stmictural  steel,  steel  or  iron 
castings,  hardware,  equipment,  tools,  labor,  painting, preservative 
treatment,  surface  treatment  of  deck,  and  all  incidentals  necessary 
to  complete  the  structure  ready  for  use* 
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SECTION  kl 

BOX  CULVERTS  AND  RETAINING  mUS 

kl»01    DESCRIPTION^    This  item  shall  consist  of  the  furnishing  of 
the  necessary  materials  and  the  construction  of  concrete  and  masonry 
culverts,  culvert  pipe  headwalls,  or  retaining  walls  conforming  to 
the  lines,  grades  and  dimensicms  given,  and  in  accordance  with  the 
specifications  for  concrete  and  other  items  which  are  to  constitute 
the  completed  structure* 

U7*02   MA.TERIALS*    All  materials  used  shall  be  those  prescribed  for 
the  several  items  which  constitute  the  structure* 

]+7*03    CONSTRUCTION  METHODS*    All  foundations  shall  be  prepared  as 
specified  under  Section  ihf  "Culvert  Ebccavation,*  and  they  shall  be 
inspected  and  approved  by  the  engineer  previous  to  placing  any  foot- 
ing. 

In  general,  the  base  slab  or  footings  of  box  culverts  and  re- 
taining walls  shall  be  placed  and  allowed  to  set  before  the  walls 
are  constructed*    Before  concrete  is  placed  in  the  walls,  the  foot- 
ings shall  be  thoroughly  cleaned  of  all  shavings,  sticks,  sawdust, 
or  ether  extraneous  material  and  the  surface  carefully  chipped  and 
roughened  in  accordance  with  the  method  of  bonding  construction 
joints  as  specified  xinder  "Forming  Joints,*  Section  i+9«»05  (i)* 

In  the  construction  of  box  culverts  k  foot  or  less  in  height, 
the  sidewalls  and  top  slab  may  b©  constructed  as  monolith*  When 
this  method  of  construction  is  usedj,  any  necessary  construction 
joints  shall  be  vertical  and  at  right  angles  to  the  axis  of  the  cul- 
vert* 

Each  wing  wall  shall  h®  constructed,  if  possible,  as  a  mono- 
lith*   Construction  joints,  where  unavoidable,  shall  be  horizontal 
and  so  located  that  no  joint  will  be  visible  in  the  exposed  face  of 
the  wing  wall  above  the  ground  line* 

Drains  through  all  walls  are  to  be  placed  as  shown  on  plans  or 
as  directed  by  the  engineer  in  the  field* 

I+7.OU   METHOD  OF  MEASUREMENT.    The  quantities  of  the  various  items 
which  constitute  the  completed  and  accepted  structures  shall  be  mea- 
sured for  payment  according  to  the  plans  and  specifications  for  the 
several  items*    Only  accepted  work  will  be  included  and  the  dimen- 
sions used  will  be  those  shown  on  the  plans  or  ordered  in  writing. 

i;7.05    BASIS  OF  PAYMENT.    The  measured  qiaantities  as  provided  above 
shall  bo  paid  for  at  the  contr&ct  unit  prices  bid  for  the  several 
items,  which  prices  shall  be  full  compensation  for  furnishing,  haul- 
ing, and  placing  all  mterial,  all  labor,  equipment,  tools,  drains, 
and  necessary  incidentals.    Such  payment  shall  constitute  full  pay- 
ment for  the  completed  structures  ready  for  use. 
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SECTION  UB 

EXCAVATION  FOR  STRUC  TORES 

14.8.01    DESCRIPTION.    This  item  shall  consist  of  all  excavation  for 
foundations  for  bridges,  and  all  other  major  structures,  and  shall 
include  the  disposal  of  all  material  obtained  from  such  excamtion 
and  backfilling  to  the  level  of  the  original  ground.    It  shall  also 
include  all  necessary  bailing,  drainage,  sheeting,  and  the  construc- 
tion of  cribs  or  cofferdams  if  fo\ind  necessary •    The  excess  material 
shall  be  disposed  of  as  directed  by  the  engineer  and  in  such  manner 
as  not  to  obstruct  the  stream  or  otherwise  impair  the    efficiency  or 
appearance  of  the  structure  or  other  parts  of  the  work. 

48*02    CIASSIFICATION.    All  material  excavated  shall  b©  unclassi- 
fied and  paid  for  as  unclassified  excavation  for  structures,  unless 
otherwise  provided  in  special  provisions. 

The  excavation  lines  and  bases  of  structures  shown  on  the  plans 
shall  be  considered  as  approxiiaate  only,  and  they  may  be  ordered  in 
writing  by  the  engineer  to  be  placed  at  any  elevation,  or  of  atqr 
dimensions  necessary  to  give  a  satisfactory  foundation,  and  no  addi- 
tional compensation  will  be  allowed  for  any  such  alteration  except  as 
provided  under  basis  of  payment. 

Boulders,  logs,  or  any  imforseen  obstacles  encountered  in  exca- 
vating shall  be  removed  and  no  additional  compensation  will  b©  al- 
losred  because  of  difficulties  found  in  driving  through  or  removing 
such  obstructions. 

All  timber,  sheeting,  and  other  material  used  in  making  the 
excavation  shall  be  reiaoved  except  as  ordered  by  the  engineer,  and 
the  cost  of  performing  this  work  shall  be  considered  as  included  in 
the  unit  price  bid  for  unclassified  excavation  for  structures. 

i+8.03    CONSTRUCTION  METHODS,    (a)    Depth.    All  foundation  excavation 
shall  be  carried  to  a  depth  satisfactory  to  the  engineer,  regardless 
of  the  elevations  shown  on  the  plans,  and  unsuitable  imterial  shall 
be  replaced  with  approved  mterial  if  required.    If  rock  bottom  is 
secured,  the  excavation  shall  be  done  in  such  a  manner  as  to  allow 
the  solid  rock  to  be  exposed  and  prepared  in  horizontal  beds  for  re- 
ceiving the  structure,  except  that  for  arch  substructures,  the 
bottom  shall  be  sloped  or  stepped  as  directed  by  the  engineer.  All 
rock  or  hardpan  foundation  surfaces  shall  be  freed  from  loose  or 
disintegrated  pieces,  thin  strata  shall  be  removed,  and  the  surfaces 
cut  to  firm  bearing  and  cleaned  to  the  satisfaction  of  the  engineer. 

(b)    Treatment  of  Foundation  Materials.    15here  concrete  or 
masonry  is  to  be  placed  on  any  excavated  surface,  special  care  shall 
be  taken  not  to  disturb  the  bottom  of  the  excavation  more  than  neces- 
sary, and  the  final  removal  of  the  material  to  grade  shall  not  be 
made  until  just  before  the  concrete  or  masonry  is  laid.    All  seams 
or  crevices  shall  be  cleaned  out  and  filled  with  concrete  mortar. 
"When  the  excavation  is  at  the  required  depth,  water  if  present 
shall  be  pumped  out,  if  possible,  for  cleaning  the  foundation  bed 
for  inspection.    The  natural  ground  adjacent  to  the  structure  shall 
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not  be  disturbed  without  permission  of  the  engineer.    The  existing 
ground  surface  at  and  adjacent  to  each  unit  of  the  substructxare 
shall  not  be  disturbed  except  as  necessary  for  the  sinking  of  the 
cofferdams,  and  all  excavation  shall  be  restricted  to  the  area  in- 
side of  the  cofferdams,  unless  otherwise  approved  by  the  engineer* 

(c)  Cofferdams.    Cofferdams  or  cribs  for  foundation  construc- 
tion shall,  in  general,  be  carried  well  below  th©  bottom  of  the 
footings  and  shall  be  well  braced  and  as  water-tight  as  practicable. 
In  general,  the  interior  dimensions  of  cofferdams  shall  be  such  as 
to  give  sufficient  clearance  for  the  construction  of  forms  and  the 
inspection  of  their  exteriors,  and  to  permit  pumping  outside  of  the 
forms.    Cofferdams  or  cribs  which  are  tilted  or  moved  laterally 
during  the  process  of  sinking  shall  be  righted  or  enlarged  so  as  to 
provide  the  necessary  clearance  and  this  shall  be  at  the  sole  ex- 
pense of  the  contractor.    Cofferdams  shall  be  constructed  so  as  to 
protect  green  concrete  against  damage  from  a  sudden  rising  of  the 
stream  and  to  prevent  damage  to  the  foundation  by  erosion.  No 
timber  or  bracing  shall  be  left  in  cofferdams  or  cribs  in  such  a  way 
as  to  extend  into  the  substructure  masonry,  without  written  permis- 
sion of  the  engineer. 

When  required  by  the  engineer,  the  contractor  shall  submit 
drawings  showing  his  proposed  method  of  cofferdsam  construction  and 
other  details  left  open  to  his  choice  or  not  fully  shown  on  th© 
plans.    Such  drawings  shall  be  approved  by  the  engineer  before 
construction  is  started,  but  such  approval  shall  not  in  any  way  re- 
lieve the  contractor  of  his  responsibility  to  secure  a  safe  and 
satisfactory  cofferdam. 

When  conditions  are  encountered  which,  in  the  opinion  of  the 
engineer,  render  it  impracticable  to  unwater  the  foundation  before 
placing  masonry,  he  may  require  the  construction  of  a  concrete 
foundation  seal  of  such  dimensions  as  may  be  necessary.    The  founda- 
tion shall  be  pumped  out  and  the  balance  of  the  masonry  shall  be 
placed  in  the  dry.    When  weighted  cribs  are  employed  and  the  weight 
utilized  to  partly  overcome  the  hydrostatic  pressure  acting  against 
the  bottom  of  the  foundation  seal,  special  anchorage  such  as  dowels 
or  keys  shall  be  provided  to  transfer  the  entire  weight  of  the  crib 
into  the  foundation  seal.    When  a  foundation  seal  is  placed  under 
water,  the  cofferdam  shall  be  vented  or  ported  at  low  water  level. 

Unless  otherwise  provided,  cofferdams  or  cribs  with  all  sheet- 
ing and  bracing  shall  be  removed  by  the  contractor  after  the  com- 
pletion of  the  substructure.    The  removal  shall  be  effected  in  such 
a  manner  as  not  to  disturb  or  mar  the  finished  masonry. 

(d)  Pumping.    Pumping  from  the  interior  of  any  foundation 
enclosure  shall  be  done  in  such  manner  as  to  preclude  the  possibil- 
ity of  any  portion  of  the  concrete  materials  being  carried  away. 

No  pumping  will  be  permitted  during  the  placing  of  concrete,  or  for 
a  period  of  at  least  21+  hours  thereafter,  unless  it  be  done  from  a 
suitable  sump  separated  from  the  concrete  work  by  a  water-tight 
wall.    Pumping  to  unwater  a  sealed  cofferdam  shall  not  commence 
until  the  seal  has  set  sufficiently  to  withstand  the  hydrostatic 
pressure* 
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(e)  Inspection*    After  each  excavation  is  ccmpleted,  the  con- 
tractor shall  notify  the  engineer «  and  no  footing  shall  be  placed 
until  after  the  engineer  has  approved  the  depth  of  the  excavation 
and  the  character  of  the  foundation  material. 

(f)  Backfilling.    All  spaces  excavated  and  not  occupied  by- 
abutments,  piers  or  other  permanent  work  shall  be  refilled  with 
earth  up  to  the  surface  of  the  surrounding  ground,  with  a  sufficient 
allowance  for  settlement,    "JIhere  the  backfill  is  to  carry  the  road- 
way embankment  or  at^  part  thereof,  the  backfill  shall  be  made  in 
continuous  horizontal  layers  not  greater  than  8  inches  in  thickness, 
and  each  layer  shall  be  thoroughly  ceeipacted  by  mechanical  or  hand 
tamping  before  the  succeeding  layer  is  placed  as  specified  in  Sec- 
tion 15  for  approach  embankments  to  bridges  and  culverts •    All  other 
backfill  shall  be  thoroughly  coeipacted  and  its  top  surface  shall  be 
neatly  graded. 

All  material  used  for  backfill  shall  be  of  a  quality  acceptable 
to  the  engineer  and  shall  be  free  from  large  or  frozen  lumps,  wood 
or  other  extraneous  material.    In  general,  this  material  shall  be 
selected  from  the  material  excavated  in  connection  with  the  sub- 
structure involved.    Jetting  or  ponding  of  the  backfill  will  not  be 
permitted.    Tfeter  shall  be  used  to  expedite  settlement  of  the  back- 
fill only  when  it  is  difficult  to  comj^ct  the  materials,  and  ordered 
by  the  engineer. 

The  slope  bounding  the  excavation  for  abutments  and  wing  walls 
shall  be  destroyed  by  stepping  or  serrating  to  prevent  wedge  action. 

Adequate  provision  shall  be  made  for  thorough  drainage  of  all 
backfill  by  placing  coarse  gravel  or  broken  stone  around  drain  holes 
in  wing  and  abutment  walls  as  specified  in  Section  66  of  these 
specifications  or  shown  on  plans* 

For  foundations  through  hard  material  exposed  to  erosion,  the 
backfill  around  piers  and  in  front  of  abutments  and  wings  shall  be 
made  of  the  larger  and  heavier  material  selected  from  material  re- 
moved from  the  excavation.  If  acceptable  material  is  not  avail- 
able in  sufficient  quantity,  the  engineer  may  order  said  backfill  to 
be  aade  of  stone  or  lean  concretes  in  which  ease,  unless  otherwise 
provided,  this  backfill  shall  be  paid  for  as  extra  work. 

No  backfill  shall  be  placed  against  any  masonry  abutment,  wing 
wall  or  culvert  until  permission  shall  have  been  given  by  the  engi- 
neer, and  preferably  not  until  the  masonry  has  been  in  place  lU 
days* 

The  cost  of  performing  this  work  shall  be  considered  as  includ- 
ed in  the  unit  price  bid  for  unclassified  excavation  for  structures* 

(g)  Spandrel  Pill.    The  spandrel  fill  of  arch  bridges  shall 
be  considered  a  part  of  the  road  embankment,  shall  be  composed  of 
earch  or  gravel,  and  shall  be  placed  in  layers  of  variable  thickness 
simultaneously  over  all  piers,  abutments  and  arch  rings*    The  lower 
six  inches  of  material  in  direct  contact  with  the  arch  ring  water- 
proofing shall  be  of  fine  grading  to  avoid  injury  to  the  waterproof- 
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ing.    At  all  points  the  ratio  of  thickness  of  eacii  layer  to  the 
total  depth  of  the  proposed  fill  shall  be  approximately  constant. 
The  maximum  thickness  of  any  layer  shall  not  exceed  18  inches. 

This  work  shall  be  paid  for  at  the  contract  unit  price  bid 
per  cubic  yard  for  unclassified  excavation  or  borrow. 

(h)    Approach  SinMnkments,    When  the  contract  for  any  bridge 
structiire  involves  the  placement  of  approach  embankments ^  these 
shall  be  constructed  and  paid  for  in  accordance  with  the  standard 
specifications  governing  this  class  of  work* 

48, OU    METHODS  OF  MEASUREMENT,    The  quantity  of  excavation  for 
which  payment  will  be  made  will  be  the  volume  in  place  within  ver- 
tical planes,  18  inches  outside  of  neat  lines  of  footings,  from 
the  siirface  of  the  ground  as  it  exists  at  the  time  when  excavation 
is  started,  to  the  elevation  shown  on  the  plstns,  or  to  such  eleva- 
tion as  the  engineer  may  direct,  unless  otherwise  indicated  on 
the  plans  or  in  the  special  provisions. 

In  case  of  tie  beams,  overhangs,  or  similar  construction 
which  extend  beyond  the  footing  lines,  measurement  of  excavation 
shall  be  limited  to  18  inches  outside  and  below  neat  lines  and  par- 
allel thereto,  provided  that  the  space  so  measured  for  payment 
shall  include  only  that  portion  not  measured  for  payment  under 
the  above  paragraph. 

I1.8.O5    BASIS  OF  PAYMENT.    PfeLyment  for  all  work,  prescribed  under 
this  item  (except  spandrel  fill  and  approach  embankments ) ^  and 
measured  as  provided  above,  shall       made  at  the  contract  unit 
price  bid  per  cubic  yard  for  unclassified  excavation  for  struc- 
tures, which  price  and  payment  shall  be  full  compensation  for 
furnishing  all  material,  for  all  labor,  equipment,  tools  and  in- 
cidentals necessary  to  complete  the  work. 

When  it  is  necessary  in  the  opinion  of  the  engineer,  to  carry 
the  foundations  below  the  elevations  shown  on  the  plans,  the  ex- 
cavation for  the  first  3  f^et  of  additional  depth  will  be  included 
in  the  quantity  for  which  payment  will  be  made  under  the  item  **Ex- 
cavation  for  Structures'*. 

Excavation  below  this  additional  depth  will  be  paid  for  on 
the  basis  of  extra  work  or  at  the  contract  price  as  the  contractor 
may  elect,  such  ohoice  to  be  made  in  writing  before  work  is  com- 
menced • 

The  foregoing  provisions  shall  apply  to  all  and  any  increas- 
ed quantities  of  excavation  resulting  from  the  lowering  of  bridge 
footings. 
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SBCTIOH  h9 
CONCHBTE 

i49«01   DESCRIPTION*    this  item  shall  ooasist  of  concrete  oon^posed 
of  Portland  oeaenty  fine  aggregate,  coarse  aggregate,  and  water» 
prepared  and  eonstrtioted  in  accordance  wiHh  these  specifications, 
at  the  locations  and  of  the  form,  dimensions,  and  classes  shown  in 
detail  on  the  plans}  provided,  in  addition,  that  any  concrete  de™ 
scribed  on  the  plans  as  air-^ntrained  concrete  shall  igeet  also  the 
requirements  set  forth  below* 

(a)   Mr-&trained  Concrete*    This  concrete  shall  be  used  in 
those  parts  of  the  structure  or  structures  so  indicated  on  the 
plans #    Air-entrained  concrete        be  a  concrete  containing  either 
an  air-entraining  adieixrbure  ©r  an  air-entraining  portl&ad  ceiaent* 
Unless  stipulated  in  the  Special  Provisions,  either  an  air-entrain- 
ing aduisrbure  or  an  air -entraining  o^ent  my  be  used  at  the  option 
of  the  Contractor* 

(1)  Admixtures.    In  the  event  an  air -entraining  admixfciire  is 
used,  the  engineer  will  determine  by  trial  the  amount  of  admixture 
required  to  produce  concrete  having  the  specified  air  content  and 
this  amount  shall  not  be  varied  except  as  directed  by  the  engineer* 

(2)  Alr-^training  Cement*    In  the  event  an  air-entraining 
Portland  cement  is  used  and  it  is  found  ia^ssible  1^  produce  eon- 
srete  having  the  required  air  content  with  the  materials  and  mixing 
procedure  eaiployed  by  him,  the  contractor  shall  maks  such  changes 
In  materials  or  methods  of  mixing  car  both  as  may  be  necessary  in 
order  to  instire  full  compliance  with  the  requirements  of  the  speci- 
fications* 

(5)    Proportions  and  Batch  Weights*    The  engineer  shall  deter- 
mine the  proportions  and  batch  weights  for  air-«ntrained  concrete 
in  the  mnner  prescribed  in  k%^3        regular  ooncretei  provided, 
however,  that  in  making  such  adjustments  as  laay  be  necessary  by 
reason  of  entrained  air^  the  engineer  will  use  the  minimum  quantity 
of  fine  aggregate  and  the  minimum  quantity  of  water  which  in  his 
judgment  will  produce  concrete  of  the  required  workability. 

ik)    Sntrained  Air.   Air-entrained  concrete,  in  addition  to 
conforming  to  the  requirements  of  Section  li9*03  for  the  class  or 
classes  specified,  shall  contain  not  less  than  2  nor  more  than  ^ 
per  cent  entrained  air,  determined  by  means  of  the  test  for  air 
content,  A.S.T.M,  Designation  CI38.    Tests  for  entrained  air,  shall 
be  made  by  the  engineer  on  concrete  containing  the  laaterials  to  be 
used  in  the  work  and  employing  the  type  of  mixer  and  mixing  proce- 
dure which  will  be  used  in  construction. 

1;9.02    CLASSIFICATION.    Concrete  will  be  classified  as  Class  A, 
Class  AD,  Class  B,  Class  D,  Class  DD  or  Class  S*    Each  class  of 
concrete  shall  be  used  in  that  part  of  the  structure  in  which  it 
is  called  for  on  the  plans,  or  where  directed*    The  following  re- 
quirements shall  govern  unless  otherwise  shown  on  the  plans t 
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Class  A  concrete  shall  b©  used  for  reinforced  substructures, 
retaining  walls  and  box  culverts. 

Class  AD  concrete  shall  be  used  for  all  superstructures,  ex- 
cept where  Class  D  or  Class  DD  is  specified  on  plans* 

Class  B  concrete  shall  be  used  for  xaaas  footings,  pedestals, 
masslTe  pier  shafts  and  gravity  walls,  with  none  or  only  a  small 
a2iu>unt  of  reinforcing* 

Class  D  concrete  shall  be  used  for  heavily  reinforced  posts, 
slabs,  beaios,  girders  and  curbs  having  a  minimum  thickness  of  5 
inches* 

Class  DD  concrete  shall  be  used  for  sections  less  than  3 
ches  in  thickness* 

Class  S  concrete  shall  be  used  for  all  concrete  deposited  \mder 
water* 

49.03    COMPOSITION  OF  CONCRETE  AND  PROPORTIONING*    Concrete  shall  be 
proportioned  to  secure  the  strength  and  durability  required  for  the 
part  of  the  structure  in  which  it  is  to  be  used*    The  concrete  of 
the  various  classes  shall  be  designed  so  as  to  secure  concrete  hav- 
ing not  less  than  the  strengths  specified  in  the  following  table* 


Class 

Minimum  centres sive 
strength 

Maximum 
size 
of  aggregate 

Use 

7  days 

26  days 

Lb*per  sq*in* 

Lb*per  sq*in« 

A 

1600 

2U00 

1  1/fe 

Substructures,  re- 
taining walls  and 
box  culverts 

AD 

2000 

3000 

1  1/2 

Superstructures 

B 

1200 

1800 

2 

Unreinforced 
sections* 

D 

2000 

3000 

1 

Heavily  reinforced 
slabs,  beams,  etc* 

DD 

2000 

3000 

3A 

Thin  sections. 

S 

1600 

2U00 

1  1/2 

Concrete  deposited 
under  water* 

Materials  shall  be  proportioned  by  one  of  the  methods.  A,  or  B, 
given  below*    The  proportions  and  batch  weights  shall  be  determined 
after  the  materials  furnished  by  the  contractor  have  been  accepted 
for  the  project*    Unless  otherwise  specified  in  the  special  provi- 
sions. Method  A  shall  be  used* 
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The  oontraotor  shall  ptxt  into  each  batch  the  ansDunt  of  cement 
emd  the  amount  of  water  and  shall  weigh  into  each  batch  the  respec- 
tive weights  of  fine  and  coarse  aggregate  designated  by  the  engin- 
eer for  the  particular  materials  being  used  and  the  class  of  con- 
crete being  made;  except  that  in  batching  aggregates  for  structures 
containing  less  than.  30  cubic  yards  of  concrete^  the  contractor  may 
substitute  approved  volumetric  measuring  devises  in  lieu  of  weigh- 
ing devices*    In  such  events  weighing  will  not  be  required  but  the 
volx»e  of  coarse  aggregate  and  fine  aggregate  measured  into  each 
batch  shall  be  those  designated  by  the  engineer* 

(a)    Method  A*  Proportions  based  on  a  constant  cement  factor* 
The  engineer 9  subject  to  the  requirements  of  the  "Master  Proportion 
Table,    shall  designate  the  respective  amounts  of  the  job  materi- 
als to  be  used  in  the  batch*    The  sum  of  the  weights  of  fine  and 
coarse  aggregate  designated  for  each  class  of  concrete  shall  equal 
the  "FIXED*'  weights  shown  in  the  "Total  Aggregate*  column  for  the 
respective  types  of  material*    Within  the  ranges  of  the  table,  the 
engineer  stall  designate  the  weight  of  fine  aggregate  which,  using 
the  materials  furnished,  will  produce  a  workable  mix  of  the  consis- 
tency specified,  with  the  least  amount  of  water* 


mSTER  PROPORTIOH  TABLE 


Class 

Maximum 
sise  of 
coarse 
Aggre- 
gate 
Sq*Mesh 

Minimum 

Cement 

Factor 

Weight  of 
fine  Aggre- 
gate per 
bag  of 
Cement 

Weight 
of  total 
Aggre- 
gate per 

bag  of 
Cement 

^^ximtaa 
net  wa- 
ter con- 
tent pel 
bag  of 
Cement 

Consistency 
range  in 
slump 

nbrated 

Placing 
Without 
Vibratior 

Min* 

Inches 

Bags 
(9U  lbs 
per  ^rd* 

Lbs* 

Lbs 

Lbs* 

Gallons 

Inches 

Inches 

(^VSL  COARSE  A6GKE6/ 

Its 

A 

1  1/2 

190 

2?0 

6.0 

Al)  - 

i  lys 

16? 

U70 

6*0 

^70 

755 

7.0 

l6? 

hio 

6.0 

M  

17? 

k76 

s 

1  1/2 

7.0 

120 

ll|0 

^3 

STONE  ( 

3QARS1 

I  AGGSJEGA 

rE 

A 

1  1/S 

^7? 

,  ?9? 

6*0 

11/f-? 

J  -I. 

AD 

1  1/2 

170 

210 

t70 

T^o 

2 

"1  

275 

??? 

75? 

1-2 

■*"r 

^? 

170 

210 

5*0 

1  l72"6 

"DD 

6*5 

l8o 

•"550 

1^70  1 

6.0 

1  1/2 

7.0 

15? 

l8? 

I425 

6*0 

Note*  Using  the  maximum  allowable  water  content,  the  weights  given 
above  when  multiplied  by  the  corresponding  caaent  factors  will  fur- 
nish a  cubic  yard  of  concrete  (absolute  volume)* 


The  minioMm  cement  factor  specified  is  for  usual  climatic  con- 
ditions and  quality  of  concrete  materials*    Where  climatic  condi- 
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Ijlons  are  favorable,  and  where  eonorete  materials  available  produce 
exceptionally  high  strength  concrete,  the  engineer  my  lower  the 
specified  cement  factor,  but  not  to  exceed  10  per  cent,  with  suitable 
adjustment  in  water  content*    When  a  reduction  is  made,  it  shall  be 
stipulated  in  the  special  provisions. 


The  proportions  by  weight  given  in  the  table  above  are  based 
on  the  maintenance  of  an  approximately  constant  quantity  of  cement 
per  cubic  yard  of  concrete*    The  proportions  are  based  on  the  use 
of  aggregates  having  bulk  specific  gravities  in  a  saturated  stirfaoe- 
dry  condition  of  2*65  plus  or  minus  0*05  for  sand,  gravel  and  crush- 
ed stone*    For  other  specific  gravities,  the  weights  shall  be  cor- 
rected by  multiplying  the  weights  shown  in  the  table  by  the  ratio 
of  the  specific  gravities  of  the  aggregates  used  and  those  used  in 
computing  the  table*    The  bulk  specific  gravity  tests  shall  be  made 
in  accordance  with  A.A.S.H.O.  Uethod  T  8U,  and  Method  T  8^,  (A.S.T.M* 
Method  C  138)* 

Since  the  weights  given  in  the  table  are  comp\2ted  for  aggregates 
in  a  saturated  surface-dry  condition,  the  batch  weights  shall  be  cor- 
rected to  accord  with  the  moisture  condition  of  the  aggregates  de- 
livered to  the  measuring  bin*    Absorption  tests  shall  be  made  in  ac- 
cordance with  the  A.A.S.H*0*  Method  T  &k,  and  Method  T  85. 

The  weights  of  fine  and  total  aggregate  given  in  the  table  have 
been  calculated  on  the  basis  of  using  a  well-graded  natural  sand  in 
combination  with  a  well-graded  coarse  aggregate*    These  weights  are 
subject  to  change,  depending  upon  the  gradation  of  the  materials 
furnished  by  the  contractor* 

The  weights  of  fine  and  coarse  aggregate  will  be  adjusted  by 
the  engineer  to  insure  concrete  of  satisfactory  plasticity  and  work- 
ability, using  not  more  than  the  maximum  permissible  net  water  con- 
tent shown*    During  the  progress  of  the  work,  the  total  weight  of  ag- 
gregate per  bag  of  cement  shall  not  be  changed  except  under  the  fol- 
lowing conditions » 

(1)  If  concrete  of  satisfactory  plasticity  and  workability 
cannot  be  made  without  exceeding  the  maximum  net  water  content,  the 
engineer  shall  reduce  the  total  weight  of  aggregate  by  an  amount  suf- 
ficient to  insure  that  the  maximum  net  water  content  will  not  be  ex- 
ceeded, and  the  contractor  shall  not  receive  additional  compensation 
for  any  extra  cement  which  may  be  necessary  by  reason  of  such  adjust- 
ment* 

(2)  If  during  the  progress  of  the  work  the  specific  gravity  of 
one  or  both  of  the  aggregates  changes,  the  batch  weights  shall  be 
changed  accordingly* 

(b)    Method  B  -  Proportions  based  on  Strength*    The  proportions 
of  cement,  aggregates  and  water  necessary  to  conform  to  these  speci- 
fications shall  be  determined  by  means  of  preliminary  laboratory 
tests  on  concrete  made  with  the  cement  and  aggregates  which  are  to 
be  used  in  the  wcark* 
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For  each  olftss  of  concrete,  the  proportions  of  cement,  fine 
and  coarse  aggregate,  and  the  quantity  of  mixing  water  will  be  de- 
signed by  the  engineer  so  as  to  meet  the  requirements  of  the  fol- 
lowing tables 


Maximum 
Size  of 
Coarse 
"^ggregat* 
Sq^Mesh 


Minimum 
CompressiYe 
Strength 


7  days 


28  days 


MBucimum 
net  water 

content 
per  bag 
of  cement 


Consistency 
Range  in  Slump 


Vibrated 


Placing 
Without 
Yibration 


Inches 


Lbs « per 
Sq^»in» 


Lbs. per 


Gallons 


Inches 


Inches 


1  1/2 


l6oo 


6«0 


1  1/2  "  g 

2  -k 


±JZJL 


2000 


5000 

igoo 


1^ 


1200 


'.0 


1  -T 


looo" 
"looo" 
ISoo" 


"^550 


670 


3000 
'^0 
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The  engineer  will  furnish  prospectiT^  bidders,  in  the  special 
prorisions,  the  proportions  by  weight  and  tha  theoretical  cemsnt 
content  per  cubic  yard  which  will  be  required  for  ^ch  combina- 
tion of  materials  from  regular  commercial  souroaa  of  which  pre- 
viously determined  test  data  are  amilable* 

Imediately  upon  receipt  of  the  award  of  the  contract,  the 
contractor  shall  furnish  the  engineer  with  the  exact  location  of 
the  sources  cf  the  materials  which  he  proposes  to  use*    If  the 
source  of  materials  proposed  by  the  contractor  is  different  than 
set  forth  ia  the  special  provisions,  a  design  of  the  adx  will  be 
made  and  the  proportions  officially  designated  by  the  engineer* 
The  designated  proportions  shall  be  used  so  long  as  the  mterials 
are  actttally  furnished  from  the  sources  originally  mmed  and  so 
long  as  they  continue  to  meet  the  requirements  herein  speoifiedi, 
subject  only  to  slight  changes  in  the  relative  quantities  of  fine 
azid  coarse  aggregate  for  the  purpose  of  promoting  workability* 

•If,  diaring  the  progress  of  the  work,  the  contractor  wishes 
to  use  materials  for  which  no  proportions  have  been  designated, 
the  engineer  reserves  the  right  to  change  the  proportions  in 
order  to  meet  the  requirements  specified  in  the  table  above  using 
the  materials  actually  furnished* 

If,  during  the  progress  of  the  work,  it  is  found  impossible 
to  obtain  concrete  of  the  required  workability  with  the  designat- 
ed proportions,  the  engineer  may  make  such  changes  in  proportions 
as  are  deemed  necessary  to  secure  the  desired  workability,  pro- 
vided that  in  no  case  shall  the  ratio  of  iiater  to  cement  be  great- 
er than  is  specified  in  the  table  above  for  the  class  of  concrete 
involved,  and  provided  further  that  any  increase  or  decrease  in 
the  amount  of  cement  which  may  be  required  as  the  result  of  such 
changes  shall  be  adjusted  for  or  against  the  contractor,  as  the 
case  may  be,  in  accordance  with  the  follovring  rulet 
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If  such  alterations  change  the  theoretical  cement  factor  or- 
iginally set  forth  in  the  special  provisions  by  2  per  cent  or  less, 
no  adjustment  in  the  amount  paid  the  contractor  will  be  made.  If 
such  alterations  change  the  theoretical  cement  factor  by  more  than 
2  per  cent,  the  source  and  quality  of  the  aggregates  remaining  the 
same,  payment  will  be  adjusted  for  or  against  the  contractor  in 
whatever  amount  the  total  cost  of  cement,  f«Osb»  contractor's  ma- 
terial yard,  has  been  increased  or  decreased  by  more  than  2  per 
cent.    The  amount  of  such  increase  or  decrease  shall  be  calculated 
from  the  theoretical  cement  factor  determined  by  the  laboratory  for 
the  material  used  and  not  by  count  of  bags  of  cement  used  or  of  the 
batches  where  bulk  cement  is  used.    No  adjustment  will  be  made  if 
the  source  of  materials  is  different  than  prorided  for  in  the  spe- 
cial provisions. 

2;9.0l4.    MA.TERIALS,     (a)    Cement  and  Admixtures.    The  cement  used  in 
the  work  shall  be  a  portland  cement  of  the  type  or  types  shown  on 
the  plans;  provided,  however,  that  when  not  so  shown,  the  type  or 
types  used  shall  be  type  II  for  regular  concrete  and  type  II  or  IIA, 
for  air-entrained  concrete,  each  type  meeting  the  respective  speci- 
fications set  forth  in  (l)  below*    The  concrete  shall  contain  no 
admixture  of  any  kind  save  as  provided  under  (2)  below. 

(1)  Cement.    Portland  cement  shall  conform  to  the  requirements 
of  A.A.S.H.O.  Specification  M  85,  type  I,  II,  III,  IV  or  V  as  the 
case  may  be. 

Air -entraining  portland  cement  shall  conform  to  the  require- 
ments of  A.S.T.M.  Designation  C  175-T,  type  lA  or  IIA. 

Low -alkali  portland  cement  shall  conform  to  the  requirements 
of  A,A.S.E.O.  Specification  M  85  for  type  II  with  the  additional 
requirement  that  the  total  alkali  content  calculated  as  the  per- 
centage of  sodium  oxide  (3Ja20)  plus  0.658  times  the  percentage  of 
potassium  oxide  (Eg^)  shall  not  exceed  0.6. 

Only  one  brand  of  any  one  type  of  cement  shall  be  used  on  the 
contract  except  by  written  permission  by  the  engineer.    If  more 
than  one  brand  or  grade  is  permitted  by  the  engineer,  each  shall 
be  stored  separately  and  shall  not  be  used  alternately  in  any  pour. 
Different  shipments  of  cement  shall  also  be  stored  separately. 
The  contractor  shall  provide  suitable  means  for  storing  cement  and 
protecting  it  from  dampness. 

Bags  of  cement,  in  which  for  any  reason  the  cement  has  become 
partially  set  or  which  contain  lumps  of  caked  cement,  shall  be  re- 
jected, provided,  however,  that  the  cement  from  such  bags,  which  is 
not  partially  set,  caked  or  otherwisie  damaged,  may  be  salvaged  and 
used  as  bulk  cement. 

(2)  Air -entraining  Admixtures.    The  air -entraining  agents  used 
shall  be  stipulated  in  the  special  provisions  or  approved  by  the 
engineer.  The  use  of  admixtures  on  which  preliminary  laboratory 

and  field  tests  have  not  been  made  will  not  be  permitted. 
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(b)    Ifetor.    All  water  used  in  oonorete  shftll  be  subjeot  to 
the  approT&l  of  the  engineer  &nd  sh&ll  be  reasonably  olear  and  free 
from  oils  aoid  or  alkali  and  vegetable  substanoest  and  shall  not 
be  braoklsh  or  salty,    Hater  of  doubtful  quality  shall  b©  tested 
in  briquettes  as  prescribed  in  Tentative  Method  T  26  of  the  Amer- 
ican Association  of  State  Highway  OffioialSi,  "Method  of  Test  for 
Quality  of  Hkter  to  be  Used  in  Conoretef*  and  the  strength  of  such 
briquettes  shall  be  equal  to  similar  briquettes  made  of  mter  of 
known  satisfactory  quality* 

(o)    Fine  Aggregate*    The  fine  aggregate  for  oonoret®  shall 
consist  of  sand  or  a  ooinbin&tion  of  sand  and  stone  screenings  con- 
forming to  the  following  requirements  t 

Sand  shall  consist  of  clean,  hard,  durable^  uncoated  grains^ 
I    free  from  Itimps,  toft  or  flaky  particles,  organic  matter »  ImsR  or 
'    other  deleterious  substances®    Sand  shall  b®  free  from  salt  and 
alkali* 

itone  screenings  shall  consist  of  clean,  dustlete  screenings » 
resulting  from  the  crushing  of  toughs  d^iible  rock  having  a  per- 
cent of  wear  of  not  more  than  35       500  re^lutione  as  determined 
by  A.A*S*H*0*  liethod  T  96  (LosAngeles  Battler  Test).    They  shAll 
be  free  from  thin,  elongated,  or  laminated  pieces,  disintegrated 
atone^  vegetable  or  other  deleterious  natter*    Screenings  shall  b@ 
free  from  salt  and  alkalis 

The  fine  aggregate  shall  be  well  graded  from  fine  to  coarse 
and  shall  meet  the  following  requirements*  using  A.A.S«H*0«  Method 

T  2ft 

Fiassing  U-eaesh  sieve       .  •  •  •  »  95-lOC]^ 

Fiassing  lO-mesh  sieve     «  «  «  «  e  «  «  •  •  »  60-  9C^ 

Passing  20-flwsh  sieve     •  •  •  «  »  33-^  JOj^ 

Passing  50-ae8h  sieve     »  •  ,  »  ^  e  «  »  «  @  3^ 
Basting  lOO-ffiesh  sieve    *  •  •  «  »  @  •  «  •  •  0« 
Weight  remoired  by  elutriatioa 
^  test^  not  more  than     es««««»see  3^ 

Mortar  speoimeos  made  with  the  fine  aggregate  shall  have  a 

compressive  strength  using  A.A.StHsO*  Method  T  7I,  at  28  days,  of 

at  least  90  per  cent  of  the  strength  of  similar  speoimi^s  made 

with  Ottawa  sand  and  having  a  fineness  modulus  of  SsJ^O^  0*10* 

(d)  Coarae  Aggregate*  The  coarse  aggregate  all  elasteg 
of  ooncrote  shall  consist  of  broken  stone  or  grlivel  conforming  to 
the  f  olloiring  requir omenta  « 

The  aggregates  shall  be  free  from  thin,  elongated,  Iftsaismted 
or  coated  particles,  organic  matter  and  other  deleterious  sub3t&&» 
ces* 

Coarse  aggregate  whether  produced  from  rook  or  gravel  shall 
have  a  per  cent  of  wear  act  to  exceed  35  at  500  revolutions  as 
determined  by  A.A.S.H.O,  Method  T  96  (Los  Angoles  Battler  Te«t)e 
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Coarse  aggregate  shall  be  well  graded,  betireen  the  limits  spec- 
ified, and  the  size  or  sizes  designated  shall  conform  to  the  folloir- 
ing  requirements  when  tested  by  means       laboratory  screens t 


Designated 
Sizes 


Percentage  by  Weight  Passing  Laboratory  Sieves 
having  Square  Openings 


2-1/2 

2 

i-1/2 

1 

3/h 

1/2 

3/8 

No.  k 

No.  k  to  1/2" 
No,  i+  to  5 A* 
No,  k  to  1* 
No.  1;  to  l-l/2« 
No,  k  to  2*» 
3A  to  l-l/2« 
1*  to  2» 

100 
100 

100 

95-100 

100 
90-100 

100 

95-100 

90-100 
??-70 

100 
90-100 

35-  70 
20-  55 
0-  15 

Too 
90-100 

35-  70 

0-  15 

90-100 
25-  60 
10-  30 

20-55 
io-3( 

0-1$ 
0-10 
0-10 

0-  5 
0-  5 

(Attention  is  called  to  the  fact  that  the  shape  of  aperture 
specified  for  determining  compliance  with  specifications  for  size  of 
coarse  aggregate  has  no  relation  to  the  size  or  shape  of  aperature 
or  "type  of  screen  used  in  the  production  of  tlie  material,) 

The  size  of  the  coarse  aggregate  for  the  various  classes  of 
concrete  with  reference  to  the  preceding  table  of  grading  require- 
ments shall  be  as  follows i 


Class  Designated  Sizes 

A         ,  .  .  •   No.  k  to  1-1/2  inches 

AD   V  No,  li  to  1-1/^  inches 

B    No,  1|  to  1-1/2  inches 

B  ••••.••«•«  No.  1;  to  2  inches 

D    No.     to  1  inches 

DD    No.  I4.  to     3/U  inches 


Rubble  one -can  stone  may  be  embedded  in  Class  B  concrete  when 
shown  on  the  plans,  or  when  the  same  is  a  plain  mass  concrete  more 
than  2  feet* in  thickness,  and  permitted  by  the  engineer.  These 
stones  shall  not  be  placed  within  6  inches  of  any  finished  surface 
of  the  concrete  and  shall  be  placed  at  least  6  inches  apart.  The 
stone  for  this  purpose  shall  consist  of  clean,  sound,  rubble  stone, 
free  from  structural  defects,  foreign  substances,  and  coatings  of 
any  character,  shall  be  laid  on  their  natural  bed,  and  shall  be 
washed  and  of  a  quality  satisfactory  to  the  engineer, 

(e)  Sampling  Aggregates,    The  fine  and  coarse  aggregates  shall 
be  8aB5)led  in  accordance  with  the  method  described  in  Method  T  2  of 
the  American  Association  of  State  Highway  Officials, 

(f )  Testing  Concrete.    The  concrete  for  test  pxirposes  shall  be 
made  with  the  fine  and  coarse  aggregate  and  the  cement  proposed  for 
use  on  the  work,  and  the  concrete  shall  be  mixed  to  the  same  con- 
sistency as  will  be  used  in  the  construction.    Test  cylinders  shall 
be  made  and  cured  in  accordance  with  A.A.S.H.O,  Method  T  23.  Test- 
ing of  concrete  cylinders  shall  be  in  accordance  with  A.A.S.H.O, 
Method  T  22, 
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l49«05    METHOD  OF  CONSTRUCTION*    (a)    Falsework  for  supporting  con- 
crete work  shall  be  bviilt  on  foundations  of  sufficient  strength  to 
carry  the  loads  without  appreciable  deformation.    Falsework  which 
cannot  be  foxmded  on  solid  footings  must  be  supported  by  ample 
falsework  piling.    Falsework  shall  be  designed  to  carry  the  full 
loads  coming  upon  it«    All  spans  shall  be  given  a  temporary  camber 
sufficient  to  allow  for  shrinkage  and  settlement.    Bridges  shall 
have  a  permanent  camber  only  when  shown  on  the  plans.    If  appre- 
ciable settlement  occurs  in  the  falsework,  the  work  shall  be  stop- 
ped, any  masonry  affected  shall  be  removed  and  the  falsework  re- 
built.   In  general,  double  wedges  or  other  suitable  means  shall  b© 
provided  for  constructing  and  maintaining  falsework  and  forms  to 
correct  lines. 

If  requested  by  the  engineer,  detail  drawings  of  th©  false- 
work shall  be  submitted  to  the  engineer  for  approval,  but  such  ap- 
proval shall  not  operate  to  relieve  the  contractor  of  any  of  his 
responsibility  imder  the  contr&ct  for  the  successful  completion  of 
iiie  improvement.    Arch  centering  shall  be  so  constructed  as  to  per- 
mit of  its  being  gradually  and  uniformly  lowered  or  released  after 
pouring  the  arch  ribs  or  rings. 

(b)    Forms.    Forms  shall  be  so  designed  and  constructed  that 
they  may  be  removed  without  injuring  the  concrete. 

Forms  for  ©aqposed  stirfaces  shall  b©  lined  with  plywood  or 
shall  b©  made  of  3i2©d  and  dressed  tongue  and  groove  or  shiplap  liam- 
ber,  or  metal  in  which  all  bolt  and  rivet  holes  are  countersunk  so 
that  in  either  case  a  plane  smooth  surface  of  the  desired  contour 
is  obtained.    Undressed  lumber  may  b©  used  for  backing  or  for  sur- 
faces which  will  not  be  exposed  in  the  finished  structure.  All 
lumber  shall  b©  free  from  knot  holes,  loose  knots,  cracks,  splits, 
warps,  or  other  defects  affecting  the  strength  or  appearance  of 
the  finished  structure.    Form  lumber  shall  be  free  from  bulge  or 
warp,  and  shall  b©  thoroughly  cl©an  if  us©d  a  second  tim©«  Forms 
for  reentrant  angles  shall  be  filleted  and  forms  for  edges  shall 
be  chamfered  imless  otherwise  required  by  plans  or  engineer. 

In  designing  forms  and  c©nt©ring,  the  concrete  shall  be 
treated  as  a  liquid  weighing  I50  poimds  per  cubic  foot  for  vor- 
tical loads,  and  not  l©ss  than  85  pounds  per  cubic  foot  for  hor- 
iaontal  pressure.    The  unsupported  length  of  wooden  columns  and 
compression  members  shall  not  exceed  thirty  times  the  diameter 
or  least  side* 

Tho  forms  shall  b©  so  designed  that  portions  where  fin- 
ishing is  required  my  be  remcved  without  disturbing  portions  of 
forms  which  are  to  be  removed  later,  and  as  far  as  practicable, 
so  that  form  marks  will  conform  to  the  general  lines  of  the  struc- 
ture.   Column  form  marks  shall  b©  vertical  and  symmetrically  plac- 
ed. 

When  possible  forms  shall  be  day lighted  at  intervals  not 
greater  thein  10  feet  vertically,  the  openings  being  sufficient  to 
permit  of  free  access  to  the  forms  for  the  purpose  of  inspecting, 
working  and  spading  the  cone  ret©* 
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All  fonns  shall  be  set  and  aiaintained  true  to  line  and  grade 
until  the  conorete  is  sufficiently  hardened*    The  interior  surfaces 
of  forms  shall  be  adequately  oiled  to  insure  nonadhesion  of  laortar. 
The  forms  shall  be  mortartight,  and  if  necessary  to  close  orackt 
due  to  shrinkage  shall  be  thoroughly  soaked  with  water.    Forms  shall 
remain  in  place  for  periods  idiich  shall  be  determined  as  hereinafter 
specified,    TPIhen  forms  appear  to  be  unsatisfactory  in  any  iiay, 
either  before  or  during  the  placing  of  concrete,  the  engineer  shall 
order  the  work  stopped  until  the  defects  have  been  corrected.  Imme- 
diately before  placing  concrete,  all  extraneous  material  within  the 
forms  shall  be  removed.    For  narrow  walls  and  columns,  where  the  bot- 
tom of  the  fbrm  is  inaccessible »  cleanout  ports  shall  be  provided  at 
the  top  surface  of  concrete  where  a  stoppage  of  placing  oeours*  Met- 
al anchorages  or  tie  bolts  within  the  forms  shall  be  so  constructed 
as  to  permit  their  removal  to  a  depth  of  at  lelist  1  inoh  from  the 
face  without  injxiry  to  the  concrete.    In  case  ordinary  wire  ties  are 
permitted,  all  wires  upon  removal  of  the  forms  shall  b©  cut  back  at  I 
least  l/k  inoh  from  the  face  of  the  concrete.    All  ties  shall  be  of 
such  design  that  upon  their  removal,  the  qavities  which  are  left  will 
be  of  the  smllest  possible  size. 

(c)  Handling,  Measuring  and  Batching  Materials.    Conorete  of 
the  classes  indicated  shall  be  made  up  of  acceptable  material  batch- 
ed in  the  proportions  set  by  the  engineer  for  the  specif i<s  materials. 
Corrections  neoes"3itated  by  variations  in  the  moisture  content  of  the 
component  materials  or  for  other  similar  reasons  shall  be  made  as  di- 
rected by  the  engineer,  based  upon  laboratory  determinations. 

The  coarse  and  fine  aggregate  must  be  handled  and  measured  sep- 
arately.   Ho  batch  shall  be  run  requiring  fractional  bags  of  cement. 

Cement  shall  be  measured  by  the  bag  as  packed  by  the  manufac- 
turer. 

"Water  shall  be  measured  either  by  volume  or  by  weight.    The  al- 
lowable error  in  accuracy  of  water  measuring  equipment  on  the  mixer 
shall  not  be  more  than  2  per  cent.    The  equipment  should  preferably 
include  an  auxiliary  tank  from  which  the  measuring  tank  shall  be  fil- 
led, and  in  any  case  shall  be  so  arranged  that  the  accuracy  of  mea-  ( 
surement  will  not  be  affected  by  variations  in  pressure  in  the  water 
supply  line. 

(d)  Equipment  for  Weighing  Aggregates.    The  weighing  methods 
shall  be  approved  by  the  engineer  prior  to  the  beginning  of  the 
batching  operations,  and  the  weighing  equipment  shall  conform  to 
the  following  requirements! 

The  capacity  of  the  weighing  equipment  shall  be  adequate  to 
permit  the  required  weighing  of  materials  without  delaying  the  pro- 
duction of  the  mixer. 

The  scales,  that  is  the  balance  or  weighing  mechanism,  shall 
be  of  the  beam  or  springless  dial  type  and  shall  be  the  product  of 
an  established  mnufacturer. 

Unless  the  scale  is  equipped  with  a  multiple  weigh  beam  which 
permits  the  weighing  of  more  than  one  kind  of  material  on  the  same 
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scale  without  changing  the  settings  on  the  weigh  beams,  sej^rate 
sjcale  lanits  shall  be  furnished  for  each  kind  of  material  to  be 
weighed. 

Scales  shall  be  so  designed  and  built  that  they  may  be  main- 
tained within  a  maximum  tolerance  of  1  per  cent  of  the  net  load 
being  weighed. 

The  value  of  the  minimum  graduation  shall  not  be  greater  than 
2  pounds  for  scales  of  2,000-pound  and  less  capacity,  or  greater 
than  5  pounds  for  scales  over  2,000-pound  capacity. 

Scales  of  the  suspended  hopper  type  shall  be  equipped  with  a 
telltale  dial  or  similar  device  for  indicating  to  the  scale  opera- 
tor that  the  required  load  in  the  weighing  container  is  being  ap- 
proached*   Such  device  shall  indicate  at  least  the  last  ^0  pounds 
of  load. 

Each  scale's  installation  shall  be  provided  with  stancteird  30- 
pound  test  weights  which  shall  be  subject  to  such  tests  as  the  en- 
gineer deems  necessary  in  order  to  determine  their  aocur&cy.  The 
minimum  nuiober  of  test  weights  required  shall  be  of  a  weight  equi- 
valent to  10  per  cent  of  the  net  load  capacity  of  the  scales  to  the 
nearest  greater  ^0  pounds,  but  in  no  case  less  than  two  test  weights* 

(e)  Consistency.    Concrete  shall  have  a  consistency  such  that 
it  will  be  workable  in  the  required  position*    It  shall  be  of  such 
consistency  that  it  will  flow  around  reinforcing  steel  but  indivi- 
dual particles  of  the  coarse  aggregate  when  isolated  shall  show  a 
coating  of  raortar  containing  its  proportionate  amount  of  sand*  The 
consistency  of  concrete  shall  be  gauged  by  the  ability  of  the  equip- 
ment to  properly  place  it  and  not  by  the  difficulty  in  mixing  or 
transporting.    In  all  cases  the  amount  of  water  used  shall  be  the 
minimum  necessary  to  secure  the  desired  workability  of  the  con  - 
Crete,  within  the  ranges  of  slump  specified.    The  quantity  of  the 
mixing  water  shall  be  determined  by  the  engineer  in  accordance  with 
h9»03  and  shall  not  be  varied  without  his  consent. 

(f )  Mixing*    The  concrete  shall  be  mixed  only  in  such  quan- 
tities as  are  required  for  immediate  use.    No  retempering  of  the 
concrete  will  be  allowed.    Aggregates  or  bags  of  cement  containing 
lumps  or  crusts  of  hardened  material  shall  not  be  used. 

Concrete  shall  be  thoroughly  mixed  in  a  batch  mixer  of  approv- 
ed type  and  capacity  for  a  period  of  not  less  than  one  and  one -half 
minutes  after  all  materials,  including  water,  are  in  the  drum* 

During  such  period,  the  drum  shall  be  operated  at  drum  speeds 
specified  by  the  mixer  manufacturer  and  shown  on  his  nameplate  on 
the  machine.    The  entire  contents  of  the  mixer  shall  be  removed 
from  the  drum  before  materials  for  the  succeeding  batch  are  placed 
therein  and  the  mixer  preferably  shall  be  equipped  with  mechanical 
means  for  preventing  the  addition  of  aggregates  after  mixing  has 
0  ommenc  ed . 

The  mixer  shall  be  equipped  with  an  approved  timing  device 
which  will  automatically  lock  the  discharging  device  so  as  to  prevent 
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the  emptying  of  the  mixer  until  the  oiaterials  have  been  mixed  the 
minimum  speoified  time*    No  mixer  shall  be  operated  above  its  rated 
capacity  and  no  mixer  shall  be  used  which  has  a  rated  capacity  of 
less  than  a  one -bag  batch* 

The  first  batch  of  concrete  material  placed  in  the  mixer  shall 
contain  an  additional  quantity  of  sand,  cement  and  water  sufficient 
to  coat  the  inside  surface  of  the  drum  without  diminishing  the  mor- 
tar content  of  the  mix*    Upon  the  cessation  of  mixing  for  any  con- 
siderable length  of  time,  the  mixer  shall  be  thoroughly  cleaned* 

Hand  mixing  will  not  be  permitted,  except  in  case  of  emergency 
and  under  written  perndasion  from  the  engineer*    ^jien  permitted,  it 
shall  be  done  only  on  water-^ight  platforms*    The  sand  shall  be 
spread  evenly  over  the  platform  and  the  cement  spread  upon  it*  The 
sand  and  cement  shall  then  be  thoroughly  mixed  while  dry  by  means  of 
ehovels  until  the  mixture  is  of  a  uniform  color,  after  which  it  shall  / 
be  formed  into  a  "crater*  and  water  added  in  an  amount  necessary  to  - 
produce  mortar  of  the  proper  consistency*    The  material  upon  the 
outer  portion  of  the  "crater*  ring  shall  then  be  shoveled  to  the 
center  and  the  entire  mass  turned  and  sliced  until  a  uniform  con- 
sistency is  procured*    The  coarse  aggregate  shall  then  be  thoroughly 
wetted  and  added  to  the  mortar  and  the  entire  mass  turned  and  re- 
turned at  least  six  times  and  until  all  of  the  stone  particle?  are 
thoroughly  covered  with  mortar  and  the  mixture  is  of  a  uniform  color 
and  appearance*    Hand  mixed  batches  shall  not  exceed  l/2  cubic  yard 
is  volume*    Hand  mixing  will  not  be  permitted  for  concrete  to  be 
placed  under  mter« 

(g)    Placing  Concrete*    Concrete  shall  then  be  placed  in  the 
forma  immediately  after  mixing  and  in  no  case  shall  concrete  be 
used  which  does  not  reach  final  position  in  the  forms  within  5O 
minutes  after  water  is  first  added  to  th©  mix*    The  method  of  plac- 
ing shall  be  such  as  to  avoid  segregation  of  the  aggregates  or  dis- 
placement of  reinforcement* 

Use  of  long  chutes  for  conveying  concrete  from  mixing  pl*at  to 
forma  will  not  be  permitted.*    Troughs,  pipes  or  short  chutes  used 
as  aids  in  placing  concrete  shall  be  arranged  and  used  in  such  a  / 
manner  that  the  ingredients  of  the  concrete  are  not  separated*  Where 
steep  slopes  are  required  the  chutes  shall  be  equipped  with  baffle 
boards  or  be  in  short  lengths  that  reverse  the  direction  of  move- 
ment.   When  pipes  are  used  they  shall  be  kept  full  of  concrete  and 
have  their  lower  ends  kept  buried  in  fresh  concrete  in  the  same 
manner  that  a  tremie  is  used*    All  chutes,  troughs  and  pipes  shall 
be  kept  clean  and  free  from  coatings  of  hardened  concrete  by  thorough- 
ly flushing  -with  water  after  each  run.    Water  used  for  flushing  shall 
be  discharged  clear  of  the  concrete  in  place.    Open  troughs  and 
chutes  shall  be  either  of  metal  or  metal  lined  and  shall  extend  as 
nearly  as  possible  to  the  point  of  deposit*    When  the  discharge 
must  be  intermittent,  a  hopper  or  other  device  for  regulating  the 
discharge  shall  be  provided* 

Dropping  the  concrete  a  distance  of  more  than  5  fast  or  deposit- 
ing a  large  quantity  at  any  point  and  running  or  working  it  along 
the  forms  will  not  be  permittedo 
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Placing  of  oonorete  shall  be  so  regulated  that  the  pressures 
caused  by  the  wet  concrete  shall  not  exceed  those  used  in  the  de- 
sign of  the  forms* 

Special  care  shall  be  taken  to  fill  each  part  of  the  forms  by 
depositing  concrete  directly  as  near  final  position  as  possible, 
to  work  the  coarser  aggregates  back  from  the  face  and  to  force  the 
concrete  under  and  around  the  reinf orcesient  bars  without  displac- 
ing thenia    The  placing  of  concrete  shall  be  done  in  such  manner  that 
the  steel  reinforcing  is  not  coated  with  eeaient  before  its  final 
embedment*    In  depositing  concrete  around  steel  shapes  and  closely 
spaced  reinforcing  bars  the  concrete  shall  be  deposited  on  one  sid® 
of  the  steel  and  worked  until  it  flushes  under  the  steel  to  the  op-™ 
poflite  side  before  any  concrete  i®  placed  on  the  opposite  side  or 
over  the  steel*    After  the  concrete  hag  taken  its  initial  sets  care 
shall  be  exercised  to  avoid  jarring  the  for  as  or  placing  any  strain 
on  the  ends  of  projecting  reinforcements 

Concrete  shall  be  compacted  by  continuous  working  with  8uit« 
able  tools  or  suitable  vibrating  equipiaent  ia  a  manner  acceptable 
to  the  engineer*    All  concrete^  @xo©pt  that  placed  in  handrails 
or  curbs  when  poured  as  separate  un5tg^  or  that  which  is  placed 
under  water »  shall  be  compacted  by  working  with  an  internal  vibra- 
tory tamper  operating  with  a  vibrating  frequ@n©y  of  not  less  than 
h»5^^  P®^  minute^  except  that  on  structures  involving  leis  than  5^ 
cubic  yards,  the  engineer  may,  at  his  discretion,  waive  1^is  r@- 
quirement»    Th&  vibrating  element  shall  not  be  attached  to,  nor 
shall  it  be  held  against,  the  forms s  reinforcing  ste©!^  or  any 
other  embedded  fixtures  around  which  the  concrete  is  b®iag  placed* 
The  vibrator  shall  be  so  operated  that  it  will  not  penetrate 
through  the  fresh  concrete  into  any  that  is  partially  hardened. 
Vibration  shall  be  supplemented  by  such  spading  as  ia  necessary 
to  insure  smooth  smrfaces  and  dens®  concrete,  along  form  surfaces 
and  in  locations  impossible  to  reach  with  vJ.bratora« 

Concrete  shall  be  placed  in  each  section  of  the  work  in  a 
continuous  operation  working  day  and  night,  if  necessary,  to  a- 
void  stoppage  planes*    It  shall  be  deposited  ia  horisoetal  lay-» 
era  when  practicable,  placing  thin  layers  at  first  that  can  be 
thoroughly  worked  into  intimate  contact  with  the  soncr  rse  be- 
neath*   The  depth  of  layers  used  shall  be  such  that  the  succeed- 
ing layer  will  be  placed  before  the  previous  layer  haa  attained 
initial  set.    Bach  layer  shall  be  compacted  in  a  imnner  that  will 
break  up  and  obliterate  any  tendency  to  form  a  plane  of  separation 
between  the  layers.    If  it  is  necessary,  by  reason  of  an  emergency, 
to  stop  placing  concrete  before  any  section  is  completed,  bulk- 
heads shall  be  placed  as  the  engineer  may  direct.    Any  plao©  where 
the  placing  of  concrete  is  discontinued  for  a  sufficient  time  to 
allow  the  concrete  to  take  initial  set  shall  be  deemed  a  construe- 
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tion  joint  and  treated  as  hereinafter  described  \inder  ^Forming 
Joints,**  Section  U9.O5  (l). 

Horizontal  layers  so  located  as  to  produce  a  construction 
joint  at  a  location  wherein  a  '•feather  edge**  might  be  produced  in 
the  succeeding  layer,  shall  be  formed  by  inset  work  so  that  the 
succeeding  layer  will  end  in  a  body  of  concrete  having  a  thickness 
of  not  less  than  6  inches. 

In  no  case  shall  the  work  on  any  section  or  layer  be  stopped 
or  temporarily  discontinued  within  18  inches  below  the  top  of  ai^ 
face,  imless  the  details  of  the  work  provide  for  a  coping  having  a 
thickness  of  less  than  18  inches,  in  which  case,  at  the  option  of 
the  engineer,  the  construction  joint  may  be  made  at  the  under  side 
of  the  coping* 

The  method  and  manner  of  placing  concrete  shall  be  so  regulated 
as  to  place  all  construction  joints  across  regions  of  low  shearing 
stress  and  in  such  locations  as  will  be  hidden  from  view  to  the 
greatest  possible  extent.    The  method  and  sequence  of  placing  con- 
crete for  the  various  types  of  concrete  bridge  construction  shall 
be  as  specified  below  for  the  particular  type  of  construction  in- 
volved. 

Concrete  in  girder  haunches  less  than  3  f©®t  in  height  shall 
be  placed  at  the  same  time  as  that  in  the  girder  stem  and  the  col- 
umn or  abutment  tops  shall  be  cut  back  to  form  seats  for  the  haunches. 
1?henever  any  haunch  or  fillet  has  a  vertical  height  of  3  feet  or 
more,  the  abutment  (or  columns),  the  haunch  and  the  girder  shall  be 
poured  in  three  successive  stages 1  first,  up  to  the  lower  edge  of 
the  haunchi  second,  to  the  lower  side  of  the  girders  and  third,  to 
completion. 

The  operation  of  placing  concrete  in  floor  slabs  shall  be 
continuous  between  construction  and/or  expansion  joints.  Joints 
shall  be  vertical,  at  right  angles  to  the  axis  of  the  roadway,  and 
over  the  center  of  a  f loorbeam  or  other  support  provided  in  the 
design. 

The  floors  and  girders  of  through  girder  superstructures  shall 
be  placed  in  one  continuous  operation  unless  otherwise  specified, 
in  which  case  special  shear  anchorage  shall  be  provided  to  insure 
monolithic  action  between  girder  and  floor* 

Placing  Concrete  in  Heinforced  Concrete  Slab  and  Girder  Bridges* 
Concrete  preferably  shall  be  deposited  by  beginning  at  the  center 
of  the  span  and  working  from  the  center  towards  the  ends.  Concrete 
in  girders  shall  be  deposited  uniformly  for  the  full  length  of  the 
girder    and  brought  up  evenly  in  horizontal  layers. 

Concrete  in  sl9.b  spans  shall  be  placed  in  one  continuous  oper- 
ation for  each  span. 
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Placing  Concrete  in  Beams •    Bach  beam,  between  the  limits 
shown  on  the  plans  or  directed  by  the  engineer,  shall  be  cast  in 
one  continuous  operation.    The  top  of  the  concrete  shall  be  kept 
level  and  it  shall  be  placed  in  layerSj  the  thickness  of  which  shall 
be  proportioned  to  the  rate  of  delivery  of  the  concrete  to  the  forms 
so  that  there  will  be  no  planes  of  initial  set  in  any  part  of  the 
unit*    All  keyways,  seats  for  secondary  beams,  dowels  and  bars  that 
connect  the  beams  with  other  units  of  the  work  shall  be  in  place 
before  the  placing  of  concrete  is  ccstimeaoed* 

Concrete  in  T-beam  or  deck  girder  spans  shall  be  placed  either 
in  on©  continuous  operation  or  in  two  separate  operations,  ©aoh  of 
which  shall  be  continuousi  first,  to  the  top  of  the  girder  stems 
and,  second,  to  campletion*    In  the  latter  case^  the  bond  between 
stem  and  slab  shall  be  positive  and  mechanical  and  shall  he  secured 
by  means  of  suitable  shear  keys  with  or  without  dowels  in  top  of 
girder  stem.    The  si^e  and  location  of  these  keys  and  dowels  shall 
be  computed*    In  general,  suitable  keys  may  b©  forined  by  th©  use  of 
timber  blocks  approximately  2  inches  by  I4.  inches  in  cross  section 
and  having  a  length  h  inches  less  than  the  width  of  the  girder  stem* 
These  key  blocks  shall  be  spaced  along  th@  girder  st^  as  required 
but  the  spacing  shall  be  not  greater  than  one  foot  center  to  o©nt@rs 
The  blocks  shall  be  beveled  and  oiled  in  such  manner  as  to  insure 
their  ready  removal. 

Placing  Conor ©te  in  Concrete  Viaducts «    Concrete  in  columns 
shall  be  placed  in  one  continuous  operation^  unless  otherwis© 
direoteds    Columns  shall  be  allowed  to  set  at  least  12  hours  before 
tho  oaps  are  placed. 

No  concrete  shall  be  placed  in  the  superstriicture  until  column 
foms  have  been  stripped  sufficiently  to  determine  character  of  con- 
crete in  the  columns.    The  load  of  the  superstruotur©  shall  not 
be  allowed  to  come  upon  the  bents  until  they  have  been  in  place  at 
least  li^  days,  unless  otherwise  permitted  by  the  engineer*. 

Placing  Concrete  in  Concrete  Archas.    The  concrete  in  arch 
rings  shall  be  placed  in  ouch  manner  as  to  Ic^d  the  centering  sym- 
metrically.   The  centering  shall  be  weighted  if  necessary  to  prevent 
distortion. 

Arch  rings  shall  be  divided  into  sections  of  such  size  that 
when  working  simultaneously  at  points  symmetrically  located  about 
the  crown  the  sections  can  be  cast  in  one  continuous  operation  with- 
out permitting  the  formation  of  planes  of  initial  set.    The  sections 
shall  be  bonded  together  by  suitable  keys  or  dowels^    Arch  rings 
may  be  cast  in  a  single  continuous  operation  when  specified  m  the 
plans  or  permitted  by  the  engineer*     The  arrangement  of  sections 
shall  b©  such  as  to  avoid  the  creation  of  initial  stresses  in  the 
reinforcement.      Adequate  struts  shall  be  provided  to  resist    any  un- 
balanced thrusts  to  piers  in  structures  composed  of  more  than  one 
spf!.n.     The  size,  arrangement,  and  sequence  of  placing  concrete  for 
sections  of  all  arches  shall  b©  subject  to  the  approval  of  the  engi- 
neer. 


(h)    Depositing  Concrete  Under  Water.    Concrete  shall  not  be 
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exposed  to  the  action  of  water  before  setting,  or  deposited  in 
water,  except  with  the  approval  of  the  engineer  and  under  his  im- 
mediate supervision.    "SIhen  concrete  is  so  deposited,  the  method  and 
manner  of  placing  shall  be  as  hereinafter  designated* 

All  concrete  deposited  under  water  shall  be  mixed  in  the  pro- 
portions designated  for  Class  S  concrete. 

Concrete  deposited  under  water  shall  b©  carefully  placed  in  a 
compact  mass  in  its  final  position  by  means  of  a  trcmie,  a  closed 
bottom  dimp  bucket  or  other  approved  methods  and  shall  not  be  dis- 
turbed after  being  deposited.    Special  care  shall  be  exercised  to 
maintain  still  water  at  the  point  of  deposits    Uo  concrete  shall  be 
placed  in  running  water  and  all  form  work  designed  to  retain  concrete 
under  water  shall  be  water-tight.    The  method  of  depositing  concrete 
shall  be  so  regulated  as  to  produce  approximately  horizontal  sur- 
faces.   Each  seal  shall  be  placed  in  one  continuous  operation. 

Tfhen  a  tremie  is  used  it  shall  consist  of  a  tube  having  a 
diameter  of  not  less  than  10  inches,  constructed  in  sections  having 
flanged  couplings  fitted  with  gaskets.    The  means  of  supporting  the 
treaie  shall  be  such  as  to  permit  free  movement  of  the  discharge  and 
over  the  entire  top  of  the  work  and  to  permit  its  being  impidly 
lowered  when  necessary  to  choke  off  or  retard  the  flow.    The  dis-- 
charge  end  sh^ll  be  entirely  sealed  at  all  times  and  the  tremie 
tube  kept  full  to  the  hotter  of  the  hopper.    Ihen  a  batch  is  dmped 
into  th©  hopper  the  tremie  shall  be  slightly  raised^  but  aot  out  of 
the  concrete  at  the  bottom,  until  the  ^tch  discharges  to  the  bottom 
of  the  hopper.    Ths  flow  is  then  stopped       lowering  the  tremie* 
The  flow  shall  be  continuous  and  in  no  case  shall  be  interrupted 
until  the  work  is  completed. 

When  concrete  is  placed  by  means  of  a  bottom  Awxp  bucket,  the 
bucket  shall  have  a  capacity  of  not  less  than  l/2  cubic  yard*  The 
bucket  shall  be  lo??ersd  gradually  and  carefully  until  it  rests  upon 
the  concrete  already  placed*    It  shall  then  be  raised  very  slowly 
during  the  discharge  travel,  the  intent  being  to  maintain,  as  near- 
ly as  possible,  still  water  at  the  point  of  discharge  and  to  avoid 
agitating  the  mixture. 

(i)    Forming  Joints.    When  the  work  of  placing  concrete  is 
delayed  until  the  concrete  has  taken  initial  get,  the  point  of  stop- 
ping shall  be  deemed  a  construction  joint.    The  location  of  con- 
struction joints  shall  be  planned  in  adraaoe  and  shall  be  subject  to 
approval  "by  the  engineer,    l^e  placing  of  concrete  shall  be  carried 
continuously  from  joint  to  joint.    These  joints  shall  then  be  per- 
pendicular to  the  principal  lines  of  stress  and  in  general  be  lo- 
cated at  points  of  minimum  shear. 

At  all  horizontal  construction  joints  and  at  other  locations, 
when  directed,  a  gage  strip  not  less  than  2  inches  thick  shall  be 
placed  inside  the  forms  along  all  exposed  faces  to  giva  the  joints 
a  straight  line  and  eliminate  wedge  shaped  particles  of  concrete 
that  might  chip  off.    In  placing  concrete  up  to  construction  joints 
the  foms  shall  be  **over  filled*  at  least  one  inch  and  all  excess 
material  rfflnoved* 
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In  joirdng  fresh  concrete  to  concrete  that  has  already  set, 
the  forms  shall  be  drawn  tight  against  the  face  of  the  set  con- 
crete and  all  gage  strips  and  key  forms  removed.    The  surface  of 
the  set  concrete  to  be  contacted  shall  then  be  cut  over  with  suit- 
able tools  to  remove  all  laitance,  loose  and  foreign  material* 
This  surface  shall  then  be  washed  and  scrubbed  with  wire  brooma, 
drenched  with  water  until  saturated  and  kept  saturated  until  the 
new  concrete  is  placed*    Immediately  prior  to  placing  new  concrete, 
the  old  surface  shall  be  thoroughly  coated  with  a  very  thin  coat- 
ing of  neat  cement  mortar. 

In  order  to  bond  successive  ooxxrsesg  suitable  keys  shall  be 
formed  at  the  top  of  the  upper  layer  of  each  day's  work  Bnd  at  other 
levels  where  work  is  interrupted.    These  keys  shall  be  formed  by 
the  insertion  and  subsequent  removal  of  beveled  wood  strips  -srfiich 
shall  be  thoroughly  saturated  with  water  prior  to  insertion.  Rough 
stone  or  steel  d<3^dls  may,  at  the  discretion  of  the  engineers  be 
used  in  lieu  of  keys.    All  construction  joints  shall  be  keyed  or 
doweled  as  shown  on  the  plans  or  directed  by  the  engineer. 

Sliding  joints  shall  be  true  planes  paralleled  to  the  direction 
of  movement.    "Where  sliding  joints  are  to  be  provided  at  the  ends 
of  slabs,  girders  or  beams,  or  between  walls,  etc.,  the  surface  of 
the  supporting  concrete  shall  be  given  a  smooth  finish  and  covered 
with  two  layers  of  three-ply  roofing  felt  to  separate  the  concrete. 

Unless  othex^wise  shown  on  the  plans,  ex^nsion  joints  shall  be 
filled  with  an  approved  premolded  bit\minous  filler*    The  thickness 
of  the  joints  shall  be  I/I4.  inch  where  th8  length  of  the  moving 
concrete  is  20  feet  or  less,  l/2  irich  for  lengths  21  to  3^  feet,  and 
5/I4.  inch  for  lengths  of  37  to       feet  unless  otherwise  shown  on  the 
plans.    !Rie  joint  filler  shall  be  cut  to  the  aama  shape  as  the  arm 
to  be  covered  but  I/I4.  inch  smaller  along  all  surfaces  tlmt  will  be 
exposed  in  th©  finished  work.    It  shall  be  firmly  fixed  against  the 
surface  of  the  concrete  already  in  place  in  such  manner  that  it 
will  not  be  displaced  when  the  concrete  is  deposited  against  it* 
Where  necessary  to  use  more  than  one  piece  to  cover  any  surface, 
the  joint  between  the  separate  pieces  shall  be  covered  with  a  layer 
of  two-ply  roofing  felt,  one  side  of  which  shall  be  covered  with 
hot  asphalt  to  insure  proper  retention.    The  l/l|.-ineh  space  along 
the  edges  at  exposed  faces  shall  be  filled  with  wooden  strips  of  the 
same  thickness  as  the  joint  material.    These  wooden  strips  shall  be 
saturated  with  oil  and  have  sufficient  "draft^  to  make  them  readily 
removable  after  the  concrete  is  placed.    Immediately  after  the  forms 
are  removed  the  expansion  joints  shall  be  carefully  inspected.  Any 
concrete  or  mortar  that  has  sealed  across  the  joint  shall  be  neatly 
cut  and  removed. 

Special  water-tight  and  flashed  joints  shall  be  constructed  as 
shown  on  the  plans. 

(j)    Cold  TITeather  Concreting.    During  freezing  weather  provi- 
sion shall  be  made  for  heating  the  water,  aggregates  and  concrete 
and  the  concrete  shall  be  thoroughly  protected  until  set.  When 
concrete  operations  are  carried  on  during  freezing  weather  the 
aggregates  shall  be  heated  by  either  steam  or  dry  heat  to  a  ten5>era- 
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ture  of  not  less  than  70  degrees  Fahrenheit  and  not  more  them  I50 
degrees  Fahrenheit,    The  water  shall  be  heated  to  a  temperature 
between  I50  degrees  Fahrenheit  and  I50  degrees  Fahrenheit*    The  tem- 
peratxjre  of  the  mixed  concrete  shall  be  not  less  than  65  degrees 
Fahrenheit  and  not  more  than  85  degrees  Fahrenheit  at  the  time  of 
placing  it  in  the  forms.    Neither  salt  aor  chemical  admixtures  shall 
be  added  to  the  concrete  to  prevent  freezings 

The  contractor  shall  assume  all  risk  in  connection  with  placing 
concrete  in  cold  weather,  and  placing  the  concrete  during  freezing 
weather  shall  in  no  way  relieve  the  contractor  of  respojasibility  for 
proper  results.    Should  concrete  placed  under  these  conditions  prove 
unsatisfactory  it  shall  be  removed  and  replaced  at  the  contractor's 
expense. 

(k)    Curing  Concrete,    (l)    Water  Curing.    Handrails,  floors, 
and  troweled  surfaces  shall  be  protected  from  the  sun,  and  in  dry-  , 
ing  weather  the  whole  structure  shall  be  kept  wet  for  a  period  of 
7  days.    For  concrete  requiring  finishing,  the  surface  shall  be 
kept  moist  until  finishing  is  complete.    Concrete  floor  slabs  shall 
be  severed  with  damp  sand  as  soon  as  the  concrete  has  taken  hard 
set  and  then  kept  wet  for  7  days.    The  covering  material  shall  not 
be  cleared  from  the  surface  of  the  floor  for  a  period  of  li;  days, 
during  which  time  no  traffic  shall  pass  over  the  structure.  Other 
precautions  to  insure  thorough  curing  of  the  concrete  shall  he 
taken  by  the  contractor  as  directed  by  the  engineer. 

When  directed  by  the  engineer,  the  contractor  shall  f tarnish 
sufficient  canvas  and  framework^  or  other  type  of  housing,  to  en-" 
close  and  protect  the  structure  in  such  a  way  that  the  air  surround- 
ing the  fresh  concrete  can  be  kept  at  a  temperature  not  less  than 
60  degrees  Fahrenheit  for  a  period  of  7  days  after  the  concrete  is 
placed* 

The  7-^y  curing  period  is  based  on  the  use  of  a  standard  Port- 
land cement  and  a  curing  temperature  of  not  less  than  60  degrees 
Fahrenheit*    If  High  Early  Strength  concrete  is  used,  or  if  the 
surrounding  air  temperature  during  the  curing  period  is  less  than 
60  degrees  Fahrenheit,  the  length  of  the  curing  period  specified  i 
will  be  altered  accordingly  by  the  engineer.  ' 

The  contractor  shall  supply  such  heating  apparatus  as  stoves, 
salamanders  or  steam  equipment  and  the  necessary  fuel.    Ihen  dry 
heat  is  used,  means  of  maintaining  atmospheric  moisture  shall  be 
provided.    The  heating  apparatus  shall  be  such  as  to  heat  the  mass 
uniformly  and  preclude  the  possibility  of  the  ocouirrenoe  of  hot 
spots  which  will  burn  the  material. 

(2)    Impervious  Membrane  Method.    Ifhen  provided  in  the  special 
provisions  or  upon  approval  of  the  engineer,  the  use  of  an  imper- 
vious membrane  for  curing  will  be  permitted. 

The  membrane  shall  consist  of  a  practically  colorless  impervious 
liquid  which  will  thoroughly  seal  the  surface  of  the  concrete  and 
will  not  impart  a  slippery  surface  thereto.    The  quality  and  quan- 
tity to  be  used  shall  be  approved  by  the  engineer.    The  liquid  shall 
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contain  a  coloring  matter  which  does  not  permanently  alter  the 
mtural  color  of  the  concrete  but  which  will  color  sufficiently  at 
the  time  of  application  to  indicate  readily  the  areas  covered.  The 
use  of  any  membrane  material  which  would  in^art  a  slippery  surface 
to  the  concrete  or  alter  its  natural  color  will  not  be  permitted. 
The  colorless  impervious  liquid  shall  contain  not  less  than  25  per 
cent  solids* 

On  horizontal  surfaces  the  surface  sealing  impervious  membrane 
may  either  be  (l)  applied  three  hours  after  finishing,  at  which 
time  there  should  be  no  visible  surface  water  remaining,  or  (2)  the 
slab  shall  be  covered  by  constantly  wet  burlap  for  2lj,  hours  before 
application  of  the  surface  sealing  impervious  membrane® 

For  other  concrete  surfaces  the  impervious  membrane  may  be 
applied  after  the  forms  are  removed  and  the  surfaces  finished  in 
accordance  with  the  Standard  Speeiflcations»    If  finishing  is  not 
required,  then  the  impervious  membrane  may  b©  applied  as  soon  as 
the  concrete  has  set  sufficiently  to  permit  the  removing  of  forms ^ 
All  exposed  concrete  shall  be  kept  damp  until  the  impervious  m^- 
brane  is  applied* 

The  liquid  shall  be  applied  imder  pressure  with  a  spray  noszl© 
at  the  total  rate  of  not  less  than  2  gallonai  per  "^00  square  feet  of 
concrete  surface  in  2  equal  applications  and  In  such  manner  as  t© 
cover  the  concrete  surface  with  a  uniform  film  which  will  seal  the 
surface  of  the  concrete  thoroughly. 

(l)    Removal  of  Forms  and  Fals^ork^.    In  order  to  facilitate 
finishing,  forms  on  ornamental  work,  railings,  parapets  and  exposed 
vertical  surfaces  shall  be  removed  in  not  less  than  12  or  more  than 
lj.8  hours,  depending  upon  weather  conditions.    Forms  under  slabs, 
beams,  girders  and  arches  shall  remain  in  place  at  least  Ik  days  in 
warm  weather  and  in  cold  weather  at  the  di scroti  cm  of  the  engineer ^ 
except  that  forms  for  slabs  having  a  span  length  of  less  than  10 
feet  may  be  removed  at  the  end  of  7  days.    Forms  shall  always  be 
removed  from  coliaans  before  removing  shoring  from  ben®ath  beams  and 
girders  in  order  to  determine  the  conditions  of  concrete  in  the 
columns. 

No  forms  whatever  shall  be    removed  at  any  time  without  the  con- 
sent of  the  engineer.    Such  consent  shall  not  relieve  the  contractor 
of  responsibility  for  the  safety  of  the  work.    Blocks  and  bracing 
shall  be    removed  with  the  forms  and  in  no  case  shall  any  portion  of 
the  wood  forms  be  left  in  the  concrete.    Lips  of  mortar  and  all 
irregularities  caused  by  form  joints  shall  be  removed.    The  presence 
of  honeycomb  areas  may  be  considered  sufficient  cause  for  rejection 
of  the  structure,  and  upon  written  notice  from  the  engineer  the  con- 
tractor shall  remove  and  rebuild  the  structure  in  part  or  in  whole 
as  specified,  at  his  own  expense. 

As  soon  as  the  forms  are  removed,  all  projecting  wires,  tie 
bolts  or  other    metal  devices  used  for  holding  the  forms  in  place 
and  which  pass  through  the  body  of  the  concrete  shall  be  cut  back 
as  specified  in  h9m0^  (b),  and  the  holes  or  depressions  thus  made, 
and  all  other  holes,  depressions  and  small  voids  which  show  upon 
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removal  of  the  forms,  shall  be  repaired  as  follows i    All  coarse 
or  broken  jaaterial  shall  be  ©hipped  a-way  until  a  dense  uniform  sur- 
face of  concrete  exposing  solid  coarse  aggregate,  is  obtained.  Fea- 
ther edges  shall  be  cut  a-way  to  fom  faces  perpendicular  to  the  sur- 
face being  patched*    All  surfaces  of  the  cavity  shall  be  thoroughly 
saturated  with  mter,  after  -which  a  thin  layer  of  neat  cement  mortar 
shall  be  applied*    The  cavity  shall  tbsa  be  filled  with  a  thick  mor- 
tar mixed  in  the  same  proportion  as  that  which  ms  used  in  the  body 
of  the  w^rk  and  of  the  same  temperature  as  the  surface  against  which 
it  is  to  be  placed*    The  mortar  shall  be  thoroughly  tamped  into  place 
and  the  surface  floated  with  a  wood  float  before  Initial  set  takes 
place*    The  patch  shall  be  kept  wet  for  a  period  of  5  days,  and  when 
finished  shall  present  a  neat  and  worl^nlike  appearance* 

For  patching  large  or  deep  areas,  coarse  aggregate  shall  be 
added  to  the  patching  material  and  special  precautions  shall  be 
taken  to  insure  a  dense,  well  bonded  and  properly  cured  patch,  all 
as  required  by  the  engineer. 

Fals6fwork  shall  not  be  removed  at  any  time  without  the  con- 
sent of  the  engineer*    Such  consent  shall  not  relieve  the  contractor 
of  responsibility  for  the  safety  of  the  work.    Falsework  shall  re- 
main in  place  after  concreting  is  coii5>leted  at  least  iLj.  days  in  warm 
weather  and  in  cold  weather  at  the  discretion  of  the  engineer. 

Falsework  and  centering  for  arches  shall  not  b<5  struck  un- 
til the  fill  back  of  the  abutments  has  been  placed  up  to  the  spring 
line*    Falsework  for  rigid  frame  structures  shall  not  be  removed 
until  tha  fill  has  been  placed  back  of  the  vertical  legs. 

The  removal  of  the  falsework  will  depend  upon  the  results 
of  tests  when  High  Early  Strength  concrete  is  used,  or  when,  in  th© 
opinion  of  the  enginserg  conditions  warrant  special  tests  for  de- 
termining the  strength  of  the  concrete* 

All  falsework  piling  shall  be  pulled  or  cut  off  one  foot  be- 
low finished  ground  line  where  conditions  will  permit.    If  conditions 
are  not  favorable  for  pulling  or  cutting  off  the  piles  as  stated  a- 
bove,  the  piles  shall  be  either  broken  or  shot  off  at  the  stream  bed, 
unless  otherwise  provided  by  the  engineer. 

(m)    Finishing  Concrete*    All  concrete  surfaces  exposed  in 
the  completed  work  shall  comply  with  the  requirements  of  the  clause 
defining  "Ordinary  Finish,*  except  as  otherwise  provided  or  indicat- 
ed on  the  plans. 

The  concrete  bridge  seats  and  tops  of  piers,  walls  and  curbs 
shall  be  brought  flush  with  the  finished  top  surface  and  struck  off 
with  a  straight  edge  and  floated*    The  surfaces,  including  bottom 
of  overhung  or  cantilever  portions  of  slabs,  outside  of  exterior 
beams  or  girders,  faces  of  abutments  or  walls  and  all  sides  of 
piers  and  columns  above  a  point  1  foot  below  low  water  line  or  1 
foot  below  the  finished  ground  line  when  such  ground  line  is  a- 
bove  the  water  surface,  and  all  sides  of  curbs,  handrails,  arch 
ribs  and  struts  shall  be  finished  as  provided  herein  for  '^Rubbed 
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Finish'*. 

(1)  Ordinary  Finish.    An  "Ordinary  Finish*  is  definad  as  the 
surface  left  by  the  removal  of  the  forms  with  all  holes  left  by 
form  ties  filled  and  all  defects  repaired.    The  evirface  shall  b© 
true  and  even,  free  from  stone  pockets,  depressions  or  projections 
beyond  the  surface.    All  surfaces  which  can  not  be  repaired  to  the 
satisfaction  of  the  engineer  shall  be  given  a  "Rubbed  Finish**  • 

(2)  Concrete  Floors.    Concrete  floors  shall  be  struck  off 
with  a  templet  immediately  after  pouring  to  provide  the  proper 
crown  and  shall  be  finished  to  a  smooth  even  surface  by  means  of 
both  longitudinal  and  transverse  wooden  floats,  or  other  suit- 
able means.    The  finished  sxjrface  shall  not  show  a  variation  of 
over  l/8  inch  in  10  feet  using  a  10-foot  straightedge  placed  par- 
allel to  the  center  line  of  roadway*    lihen  a  transversely -broomed 
finish  is  used,  the  allowable  variations  noted  herein  shall  be  in- 
dependent of  the  depth  of  the  broom  marks.    No  variations  will  be 
permitted  that  will  tend  to  prevent  complete  drainage  on  all  parts 
of  the  deck.    The  surface  shall  be  corrected  by  grinding  off  the 
high  spots,  or  other  approved  method,  as  my  be  required  in  order 
to  conform  to  these  limits.    An  edging  tool  shall  be  used  at  ex- 
pansion joints  not  am£>ured. 

The  concrete  in  bridge  seats  and  tops  of  walls  shall  be  brought 
flush  with  the  finished  top  surface,  struck  off  with  a  straight- 
edge and  floated. 

(3)  Cxirbs  and  Sidewalk  Surfaces,    ^posed  faces  of  curbs 
and  sidewalks  shall  be  finished  to  true  surfaces  having  the  lines 
and  grades  shown  on  the  plans.    Concrete  shall  b©  worked  until 
the  coarse  aggregate  is  forced  down  into  the  body  of  the  concrete 
and  a  layer  of  mortar  l/U  inch  thick  is  flushed  to  the  top.  The 
surface  shall  then  be  flc»ted  to  a  smooth  but  not  slippery  finish. 
The  junction  of  "Wie  sidewalk  with  masonry  parapets  shall  be  fin- 
ished with  a  fillet  of  3A"^Jich  radius.    Walk  surfaces,  except 
sidewalks  on  bridges,  shall  be  laid  oub  in  blocks  with  a  grooving 
tool  as  shown  on  the  plans  or  directed  by  the  engineer.    An  edg- 
ing tool  shall  be  used  at  all  edges  and  expansion  joints  not  ar- 
moured. 

ih)    Rubbed  Finish.    When  the  concrete  had  hardened  before 
being  rubbed  the  surface  shall  be  thoroughly  saturated  with  water 
and  rubbed  with  a  medium  coarse  carborundum  stone,  using  a  small 
amount  of  mortar  on  its  face.    The  mortar  shall  be  composed  of 
cement  and  fine  sand  mixed  in  the  proportions  used  in  the  con- 
crete being  rubbed.    When  forms  can  be  removed  while  the  concrete 
is  still  green  the  surface  shall  be  wetted  and  rubbed  with  a  wooden 
float.    If  permitted  by  the  engineer,  a  thin  mortar  proportioned 
as  outlined  above  may  be  used  in  the  rubbing. 

Rubbing  shall  be  continued  until  all  form  marks,  projections 
and  irregularities  have  been  removed,  all  voids  filled  and  a  un- 
iform surface  has  been  obtained.    The  paste  produced  by  this  rub- 
bing shall  be  kept  moist  and  allowed  to  set  for  at  least  3  days* 
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The  surface  shall  then  be  smoothed  by  rubbing  with  a  fine  carbor- 
undum stone  and  watero    This  rubbing  shall  be  continued  until  the 
entire  surface  is  of  a  smooth  texture  and  uniform  color*  After 
the  final  rubbing  is  completed  and  the  surface  has  dried*  it  shall 
be  rubbed  with  burlap  to  remove  loose  powder  and  shall  be  left  free 
from  all  unsound  patches*  paste,  powder  and  objectionable  narks* 

(5)    Special  Tooled  Finish*    Special  tooled  finish  shall  be 
produced  with  a  bushhammer*  a  pick*  a  cx*andall  or  other  tool  ap- 
proved for  this  purpose*    Air  tools,  preferably,  shall  be  used* 
No  tooling  shall  be  done  until  the  concrefco  has  set  for  at  least  ik 
days  end  as  much  longer  as  may  be  necessary  to  prevent  the  aggregate 
particles  from  being  "picked*  out  of  the  surface.    The  finished  sur- 
face shall  show  a  grouping  of  broken  aggregate  particles  in  a  matrix 
of  mortar,  each  aggregate  particle  being  in  slight  relief* 

(n)    Drainage  and  Weep  Holes*    Drainage  and  weep  holes  shall 
be  constructed  in  the  manner  and  where  indicated  on  the  plans  or 
directed  by  the  engineer*    Drains  and  weep  holes  in  the  face  of  the 
abutments  shall  be  connected  with  the  roadway  drains  wherever  indi- 
cated on  the  plans*    Ports  or  vents  for  equalizing  hydrostatic  pres- 
sure shall  be  placed  below  low  water*    Weep  holes  shall  be  placed 
at  the  elevations  shown  or  directed* 

Forms  for  weep  holes  through  concrete  may  be  clay  pipe,  con- 
crete drain  pipe,  or  wooden  boxes*    If  wooden  forms  are  used  they 
shall  be  removed  after  the  concrete  is  placed*    Where  weep,  holes 
pass  through  stone  masonry  the  outlet  through  the  masonry  shall  be 
rectangular  in  shape,  from  2  to  3  inches  in  width  and  from  6  to  8 
inches  in  height*    Drain  pipes  embedded  in  concrete  shall  be  stand- 
ard light  weight  cast  iron  water  pipe  or  wrought  iron  pipe* 

No  direct  cos^ansation  will  be  allowed  for  drainage  and  weep 
holes  and  incidental  work  in  connection  therewith*    The  cost  shall 
be  considered  as  included  in  the  unit  prices  bid  for  the  various 
classes  of  concrete*    No  deduction  will  be  made  in  the  volume  of 
concrete  or  masonry  for  the  space  occupied  by  drains  and  weep  holes* 

(o)    Pipes,  Conduits  and  Ducts*    Pipes,  conduits  and  ducts 
which  are  to  be  encased  in  the  concrete,  shall  be  installed  by  the 
contractor  as  the  concrete  is  being  placed.    They  shall  be  rigidly 
held  against  displacement  during. the  placing  of  the  concrete* 

No  direct  compensation  will  be  allowed  for  furnishing  and  in- 
stalling all  pipes  and  conduits  shown  on  the  plans*    The  cost  of 
furnishing,  installing  and  incidental  work  in  connection  therewith 
shall  be  considered  as  included  in  the  unit  prices  bid  for  the  var- 
ious classes  of  concrete*    No  deduction  will  be  made  in  'the  volume 
of  concrete  for  the  space  occupied  by  pipes,  conduits  and  ducts* 

(p)    Defective  Work*    Any  defective  work  discovered  shall  be 
removed  immediately  and  renewed*    If  the  surface  of  the  concrete 
is  bulged,  uneven,  or  shows  honeycombing  which  in  the  opinion  of 
the  engineer  cannot  be  repaired  satisfactorily,  the  entire  section 
shall  be  removed  and  renewed*    No  compensation  will  be  allowed  for 
i;his  work* 
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49»06    FR£FORMgD  EXPANSION  JOINT  FILLER  FOR  CONCRETE,    (a)  Preform- 
ed expansion  joint  filler  shall  be  of  one  of  the  types  described 
below;  vis*.  A,  B,  C,  D«  or  E|  as  specified  on  the  plans* 

(1)  Type  A,  oork  or  self -expanding  oork.    These  types  shall 
consist  of  preformed  strips  that  have  been  made  of  clean  granu- 
lated cork  particles  seciirely  bound  together  by  an  insoluble  syn- 
thetic resin*    The  granulated  oork  shall  be  relatively  free  from 
hard  particles  or  dust  and  shall  not  have  been  exposed  in  the  pro- 
cess of  manufacture  to  a  ten^erature  exceeding  300°  F«    The  filler 
shall  meet  the  test  requirements  given  below  under  (b)  U»  3»  ^» 
and  7* 

(2)  Type  B,  sponge  rubber*    This  type  shall  consist  of  pre- 
formed strips  oQs^osed  of  a  disirable,  elastic  rubber  compound  i^ich 
may  be  reinforced  on  each  side  with  a  layer  of  asphalt  treated 
felt  which  has  been  bonded  to  the  rubber  eompouad  filler  under 
heat  and  pressure*    The  filler  shall  n^et  the  test  requirements 
given  below  under  (b)  k»  5»  a^d  6* 

(5)    ^yP®       cork-rubber*    This  type  shall  oonsist  of  pre- 
formed strips  that  have  been  B»de  of  clean  grantilated  cork  parti- 
cles securely  bound  together  by  a  durable,  elastic  rubber  com- 
pound*   The  granulated  oork  shall  bo  relatively  free  from  hard 
particles  or  dust  and  shall  not  have  been  exposed  in  th©  process 
of  manufacture  to  a  temperature  exceeding  500®  F«    The  filler 
shall  meet  the  test  reqiiirements  given  below  und@r  (b)  5» 
6* 

(W    Type  D,  bituminous  (fiber  impregnated  with  bitumen)* 
This  type  shall  consist  of  preformed  strips  which  have  been  made 
of  cane  or  other  suitable  cellular  fibers  securely  bound  together 
and  uniformly  impregnated  with  a  suitable  asphaltio  binder*  The 
filler  shall  meet  the  test  requirements  given  below  under  (b)  1, 
h,  3  aad  6* 

(5)    ^®  S»  bituminous  (including  stiff ener  and  inert  filler)* 
This  type  shall  consist  of  prefomed  strips  of  a  cosaposition  which 
shall  contain  asphalt  or  tar  imiformly  impregnated  with  a  suitable 
filler,  and  may  contain  thin  strips  of  suitable  stiffener*  The 
preformed  material  shall  be  of  such  character  that  it  will  not  be 
deformed  by  ordii»ry  handling  during  the  hot  raiamer  months  or  be- 
come hard  and  brittle  in  cold  weather*    The  filler  shall  meet  the 
test  requirements  given  below  under  (b)  1,  2,  3  and  5* 

(b)    Test  Requirements*    Hhen  tested  in  accordance  with  A.A.. 
S.H*0*  Method  T  1^,  premolded  expansion  joint  fillers  shall  meet 
such  of  the  following  test  requirements  as  are  specifically  in- 
dicated for  the  particular  types  to  which  they  belongs 

1.    Absorption*    Type'  D  filler  shall  not  absorb  water  in 
greater  amount  than  I5  per  cent  by  volume  8uad  type  E  filler  shall 
not  absorb  water  in  greater  amount  than  3  P®3?  cent  of  its  dry 
weight* 
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2.  Brittleness.    Type  E  filler  shall  not  crack  or  shatter 
in  the  brittleness  test* 

3.  Distortion.    Type  E  filler  shall  not  deflect  more  th«ui  1 
inch  in  the  distortion  test. 

Recovery.    Types  A,  B,  and  C  fillers  shall  show  not  less 
than  90  per  cent  recovery,  and  type  D  filler  shall  show  not  less 
than  70  per  cent  recovery  when  tested  for  recovery. 

3*    Compression  load.    The  load  required  to  compress  types  A, 
B,  C,  D,  and  E  fillers  to  50  per  cent  of  their  thickness  before 
the  test  shall  be  not  less  than  100  pounds  nor  greater  than  750 
pounds  per  square  inch. 

69    Extrusion.    Types  A,  B,  C,  and  D  fillers  shall  not  show 
more  than  l/l4.-inch  extrusion  when  tested  for  extrusion. 

7.    Boiling  in  hydrochloric  acid.    Types  A  and  B  fillers 
shall  show  no  evidence  of  disintegration  after  having  been  boiled 
for  1  hour  in  concentrated  hydrochloric  acid.    Discoloration  or  a 
small  amount  of  swelling,  shall  not  be  considered  as  failire. 

6.  Optional  weathering  test.  At  the  option  of  the  engineer, 
types  A,  B,  C,  and  D  fillers  shall  be  subjected  to  the  accelerated 
weathering  test  and  when  so  tested  shall  show  no  signs  of  disinte- 
gration. 

At  the  option  of  1iie  engineer,  samples  that  have  been  subject- 
ed to  the  weathering  test  shall  b©  tested  for  recovery,  compression 
and  extrusion  and  samples  so  tested  shall  meet  the  requirements 
given  under  h»  5        ^  above. 

(c)  Dimensions.  The  dimensions  of  preformed  filler  shall  be 
as  shown  on  the  plans.  Tolerances  of  ±  l/L6-inch  thickness,  ±l/8- 
inch  depth,  and  it  l/l^.-inch  length  shall  be  permitted. 

(d)  Samplas.    A  sample  of  each  thickness  of  filler  shall  be 
submitted  from  each  shipment  of  1,000  lineal  feet  or  less  and  shall 
consist  of  a  representative  section  at  least  2  feet  in  length  and 
the  full  depth  of  ihe  joint  to  be  filled.    Samples  shall  be  packed 
for  transportation  in  such  a  manner  that  there  will  be  no  danger  of 
distortion  or  breakage. 

(e)  Packing.    The  self-expanding  cork  type  filler  shall  be 
packed  at  the  plant  in  sizes  convenient  for  handling  on  the  job  and 
shall  be  wrapped  in  waterproof  paper  and  sealed  in  a  manner  that 
will  prevent  entrance  of  moisture. 

U9.07    METHOD  OF  MEASUHEMENT.    The  yardage  to  be  paid  for  shaJl  be 
the  niimber  of  cubic  yards  of  concrete  of  the  several  classes,  com- 
plete in  place  and  accepted.    In  computing  the  concrete  yardage  for 
payment,  the  dimensions  used  shall  be  those  shown  on  plans  or  or- 
dered in  writing  by  the  engineer.    The  quantity  of  concrete  in- 
volved in  fillets,  scorings  and  chamfers  two  sqmre  inches  or  loss 
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in  oross -sectional  area  shall  be  neglected*    No  deduction  shall 
be  made  for  the  volume  of  concrete  displaced  by  reinforcing  steely 
expansion  Joint  mater ial^  drainage  and  weep  holes,  or  pipes*  con- 
duits and  ducts  embedded  in  concrete*    Deduction  shall  be  made  for 
the  volume  of  timber  piles,  concrete  piles,  or  structural  steel* 
including  steel  piling  but  not  including  expansion  joint  imterial, 
encased  in  concrete*    The  volume  of  timber  piles  encased  in  con- 
crete shall  be  assumed  as  0*8  cubic  foot  per  linear  foot  of  pile* 
No  measurements  or  other  allosaaoes  will  b©  mad©  for  forms,  false- 
work, cofferdams,  pumping,  bracing,  etc* 

The  yardage  shall  not  include  any  ^rdage  of  concrete  con- 
tained in  any  other  item  when  the  said  other  item  provides  that 
its  pay  name  be  compensation  for  any  concrete  involved* 

i|.9*06    BASIS  OF  PAYMNTe    Th©  yardage,  defcermined  as  provided  a- 
bove  shall  be  paid  for  at  th©  contract  unit  price  bid  per  oubio 
yard  for  *Class  A,  Class  AD,  Class  B,  Clasi  D,.  Class  DD,  or  Class 
S  Concrete"  as  the  case  laay  be,  which  pries  and  parent  shall  b© 
full  compensation  for  the  concrete,  for  all  mterials,  including 
expansion  joint  filler,  water-stops,  weep  holes,  pipes  and  con- 
duits indicated  on  the  plans,  and  for  installation  of  all  joints, 
weep  holes,  drains,  pipes  and  conduits  and  for  all  timber  bumpers, 
forms,  falsework,  placing  and  finishing,  and  for  all  labor,  equip- 
ment, tools  and  incidentals  necessary  to  complete  the  item,  but 
shall  not  constitute  payment  for  reinforcing  steel*  which  will  ba 
paid  for  as  a  separate  item* 
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SECTION  50 

B£INFORCING  STEEL 

50.01    DESCRIPTION*.    This  item  shall  consist  of  furnishing  and  pla- 
cing reinforcing  steel  or  wire  fabric  of  the  quality,  type  and  size 
designated,  in  conformity  with  the  plans  or  as  ordered  in  writing 
by  the  engineer,  and  in  accordance  with  this  specification*  The 
form  of  the  bars  used  mxist  be  approved  by  the  engineer  and  shall  be 
such  as  to  provide  a  net  section  at  all  points  equivalent  to  that  of 
a  plain  square  or  round  bar  of  equal  nominal  size*    The  use  of  cold 
twisted  bars  will  not  be  permitted*    Wire  fabric  shall  only  be  used 
when  specified  and  shall  be  of  the  type  shown  on  plcuns  and  approved 
by  the  engineer* 

50*02    M^TERIA.L*    Reinforcing  bars  shall  meet  the  requirements  of 
the  standard  specifications  for  billet  steel  concrete  reinforcement 
bars  of  intermediate  grade,  serial  designation  A  13  of  the  American 
Society  for  Testing  Ifaterials,  unless  otherwise  specified* 

Where  purchased  from  warehouse  in  small  lots,  reinforcing  may, 
at  the  direction  of  the  engineer,  be  accepted  subject  to  the  bending 
teste    Bend  test  specimens  for  plain  and  deformed  bars  shall  be  tak- 
en from  the  finished  bcurs,  and  shall  be  of  the  full  thickness  or  di- 
ameter of  bars  as  rolled,  except  that  the  specimens  for  deformed 
bars  may  be  machined  for  a  length  of  nine  inches,  if  deemed  neces- 
sary by  the  manufacturer  to  obtain  uniform  oros8>-8eotions* 

The  test  specimen  shall  bend  cold  around  a  pin  without  crack- 
ing on  the  outside  of  the  bent  portion  as  follows! 

BEND  TEST  RSQUIREHENTS 

Thickness  or  Dicuaeter       t  Type  of  Bar 

  of  Bars   t  Plain  Bars  Deformed  Bars 

Under  3/14.  in*       •  •  *  •  *      t  180  degrees  180  degrees 

t  d  -  at  d  :  3t 

3/l|.  in*  or  over    *****      t  90  degrees  90  degrees 

 I  d  =  2t  d  «  3t  

d  s  the  diameter  of  pin  about  which  specimen  is  bent* 

t  s  the  thickness  or  diameter  of  the  specimen* 

Fire  and  wire  fabric  when  used  for  reinforcement  in  concrete 
shall  conform  to  specification  A  82  for  wire  and  A  185  for  wire  fab- 
ric of  the  American  Society  for  Testing    Materials*    The  type  of 
fabric  shall  be  approved  by  the  engineer* 

50*(^    METHOD  OF  CONSTRUCTION.    When  placed,  all  reinforcement  shall 
be  free  from  dirt,  oil,  paint,  grease,  mill  scale,  loose  or  thick 
riast. 

When  bending  is  required,  it  shall  be  accurately  done  without 
the  use  of  heat,  and  bars  having  cracks  or  splits  at  the  bends  shall 
be  rejected*    All  reinforcement  shall  be  placed  in  the  exact  posi- 
tion shown  on  the  plans,  and  shall  be  so  securely  held  in  position 
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by  "Wiring  to  and  blocking  from  the  forms,  and  by  -wiring  together 
at  intersections  that  it  will  not  be  displaced  during  depositing 
and  compacting  of  concrete.    Precast  concrete  blocks  or  metal 
chairs  should  be  used  where  applicable* 

Placing  and  fastening  of  reinforcement  in  each  section  of 
the  work  shall  be  approved  by  the  engineer  before  any  concrete  is 
deposited  in  the  section* 

Hhen  bar-lending  diagrams  are  not  shown  on  the  contract  plans, 
detail  plans  showing  the  bending  of  reinforcing  bars  shall  be  sub- 
mitted to  the  engineer  for  approval* 

50*0l|.    SPLICING  REINFaRCEMEHT*    l^enever  it  is  necessary  to  splice 
reinforcement  at  points  other  than  those  shown  on  the  plans,  draw- 
ings showing  the  looation  of  each  splice  shall  be  subiEitted  and 
approved  by  the  engineer  before  the  reinforcing  steel  is  ordered* 
Splices  shall  b#  avoided  at  points  of  ma3s:i3mim  gtresis  they  shall, 
where  possible^  be  staggered,  and  shall  be  designed  to  develop  the 
strength  of  the  steel  without  exceeding  th@  alloirable  milt  bond 
stress* 

50*05    MBTHC©  OP  M^.SI]SEMMT*    The  poundage  to  be  paid  for  shall 
be  the  calculated  theoretical  weight  of  the  steel  as  shown  on  the 
plans  or  as  ordered  in  writing  by  th©  engineer complete  in  place, 
and  accepted*    The  weights  of  standard  sizes  of  reinforcing  bars 
shall  be  computed  in  accordance  with  the  following  tables 


l/U  inch  round 
3/8 
1/2 
1/2 
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If  reinforcing  bars,  other  than  standard  shapes  or  wire  fabric 
tre  required,  the  unit  -weight  will  be  shown  on  the  plans. 

50.06    BASIS  OF  PAYMENT.    The  poundage,  determined  as  provided  above 
shall  be  paid  for  at  the  contract  unit  price  bid  for  reinforcing 
steel  complete  in  place,  iriiich  price  shall  be  full  compensation 
for  furnishing  the  material,  all  equipment,  tools,  labor  and  in- 
cidentals necessary  to  complete  the  item*    No  allowance  will  be 
made  for  the  clips,  wire,  separators,  or  other  material  used  for 
fastening  or  supporting  the  reinforcing  steel  in  place* 
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SEcrrioN  51 

STRUCTURAL  STSEL 

51»01    DESCRIPTION.    This  item  shall  consist  of  furnishing,  fabri- 
cating and  erecting  all  structural  steel  shapes,  plates,  rivets  and 
all  other  metal  parts  not  included  for  payment  under  some  other  con- 
tract item,  all  erected  in  conformity  with  the  plans  or  as  directed 
in  writing  by  the  engineer.    Furnishing  and  fabricating  shall  in- 
clude delivery  of  the  shop  painted  materials  to  the  site  of  the  work 
as  shown  on  the  plans,  free  of  charge.    Erecting  shall  include  fur- 
nishing and  applying  field  naint.  unless  otherwise  specified. 

51.02    M&.TERIALS.    Structural  steel,  including  eyebar,  rivet  steels, 
and  special  alloy  steels,  shall  conform  to  the  reqtzirements  of  the 
standard  specifications  of  the  American  Society  for  Testing  Mater- 
ials and  of  the  American  Association  of  State  Highmy  Officials,  as 
designated  in  the  following  table.    Unless  otherwise  specified  on 
the  plans  or  in  the  special  provisions,  structural  carbon  steel 
shall  be  used  where  structural  steel  is  specified,  and  structural 
rivet  steel  for  all  rivets. 


Type 

Designation 

ASTM 

AASHO 

Structural  carbon  and  eyebar  steel 

A.-7 

Structural  rivet  steel 

A-lUl 

M-97 

High-strength  structural  rivet  steel 

A-195 

M-98 

Structural  silicon  steel 

M-95 

Low-alloy  structural  steel 

A-2i42 

Structural  nickel  steel 

A-8 

Alloy  steels  shall  be  plainly  marked  at  frequent  intervals  for 
identification.    These  marks  shall  be  made  during  or  immediately 
after  rolling,  shall  be  of  avuih  nature  and  spacing  that  they  will 
be  visible  on  practically  all  pieces  during  fabrication,  and  shall 
be  visible  after  shop  and  field  paints  have  been  applied. 

51.03  METHODS  OP  CONSTRUCTION.  All  structural  steel  shall  be  fab- 
ricated, erected  and  painted  as  set  forth  on  the  plans  and  as  spec- 
ified in  Section  J+5»  *  Steel  Bridges." 

51.QU  MILL  AND  SHOP  INSPECTION,  (a)  Notice  of  Beginning  of  Work. 
The  contractor  shall  give  the  engineer  ample  notice  of  the  begin- 
ning of  work  at  the  mill  or  in  the  shop,  so  that  inspection  may  be 
provided.  The  term  "mill**  means  any  rolling  mill  or  foundry  where 
material  for  the  work  is  to  be  manufactured.  No  material  shall  be 
manufactiared  or  work  done  in  the  shop  before  the  engineer  has  been 
so  notified. 

(b)    Facilities  for  Inspection.    The  contractor  shall  fUrnish 
facilities  for  the  inspection  of  material  and  workmanship  in  the 
mill  and  shop,  and  the  inspectors  shall  be  allowed  free  access  to 
the  necessary  parts  of  the  work. 
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(c)  Inspector's  Authority.    The  inspector  shall  haTe  the  au- 
thority to  reject  any  material  or  work  which  does  not  meet  the  re- 
quirements of  these  specifications*    In  case  of  dispute  the  eon- 
tractor  may  appeal  to  the  engineer irhose  decision  shall  be  final* 

(d)  Mill  Orders  and  Shipping  Statements,    The  contractor 
shall  furnish  the  engineer  with  as  many  copies  of  mill  orders  and 
shipping  statements  as  the  engineer  my  direct.    The  weights  of 
the  individual  members  shall  be  shown  on  the  atatements* 

(e)  Facilities  for  Testing*    The  contractor  shall  furnish 
test  specimens,  as  specified  herein,  without  extra  ^hargei  also 
the  labor,  testing  machines  and  tools  necessary  to  make  the  speci"- 
mens  and  full-si tests « 

(f)  Rejections,    The  acc©ptance  of  any  mterial  or  finished 
members  by  the  inspector  shall  not  b©  a         to  their  subsequent 
rejection,  if  found  defect It®*    Rejected  material  aad  workmanship 
shall  be  replaced  promptly  or  m.d&  good  by  the  contractor. 

51^05    METHOD  OF  MSA.SUREMEMT «    The  poundage  to  be  paid  for  shall 
be  the  number  of  pounds  of  structural  it^el  of  the  type  or  types 
specified  in  the  fabricated  structure  iaolading  field  rivets  ship™ 
p0d|>  but  not  in  excess  of  the  nimber  of  field  rivets  specified  is 
Section  i+^.OJ  (I?)*    The  weight  of  erection  loltSj  field  painty 
boxes crates  and  other  containers  u^ed  for  packing  and  saterials 
used  for  supporting  members  during  transportation  shall  not  b©  in- 
cluded* 

The  weights  paid  for  shall  be  calculated  on  the  basis  of  the 
following  assumptions « 

(a)  The  weight  of  steel  shall  be  assumed  at  14.90  pounds  per 
cubic  foot* 

(b)  The  weights  of  rolled  shapes  and  of  plates  up  to  and 
including  ^6  inches  in  width  shall  be  c(^put©d  on  the  bag is  of 
their  aosdnal  weights  and  dimensions  as  shown  on  the  approved  shop 
drawings.    To  the  nominal  weights  of  plates  Fiore  than  36  inches  in 
width,  there  shall  be  added  one^ialf  of  the  allosred  percenta^  of 
overrun  in  weight  given  in  the  Standard  Specifications  for  St©@l 
for  Bridges, serial  designation  A~7»  of  the  American  Society  for 
Testing  Materials s    The  weight  will  b©  computed  on  the  basis  of 
rectangular  dimensions  for  all  plates  and  overall  lengths  for  all 
structural  shapes  and  with  no  deductions  for  copes,  clips,  sheared 
edges,  punchings,  borings,  milling  or  planing,  provided,  however , 
that  when  parts  can  be  economically  cut  in  multiples  from  materi- 
al of  larger  dimension^  the  calculated  weight  shall  be  taken  as 
that  of  the  material  from  which  the  parts  ©an  be  cut. 

(c)  The  weight  of  shpp  rivets  shall  be  based  on  the  weights 
shown  by  the  following  tables 
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Rivets  1/^*  in  diameter  20  pounds  per  100  rivets. 

Rivets  5/8**  in  diameter  3^  pomds  per  100  rivets. 

Rivets  5 A"  in  diameter  50  pounds  per  100  rivets. 

Rivets  7/8"  in  diameter  100  pounds  per  100  rivets. 

Rivets  1**     in  diameter  I50  pounds  per  100  rivets. 

Rivets  1  1/8*  in  diameter  25O  pounds  per  100  rivets. 

Rivets  1  l/lj.**  in  diameter  325  pounds  per  100  rivets. 

(d)  Field  rivets  and  bolts  shall  he  paid  for  on  the  basis  of 
their  computed  weight. 

(e)  To  the  total  computed  weight  of  metals  may  be  added  0*k- 
of  one  per  cent  as  an  allowance  for  shop  paint. 

(f )  Welds  shall  be  paid  for  on  the  basis  of  the  computed 
weight  of  the  metal  in  the  weld. 

51.06    BASIS  OF  PAYMENT.    The  poundage,  determined  as  provided  a- 
bove,  shall  be  paid  for  at  the  contract  unit  price  per  pound  for 
Structural  steel  of  the  type  or  types  specified,  which  price  and 
payment  shall  constitute  full  compensation  for  furnishing,  fabri- 
cating, delivering,  erecting  ready  for  use,  and  painting  all  the 
steel  and  other  metal,  and  for  all  labor,  equipment,  tools  and  in- 
cidentals necessary  to  complete  the  item. 
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SECTION  52 
BRONZE  BEARING  PIATBS 

52.01  DESCRIPTION.    Bronze  bearing  plates,  conforming  to  these 
specifications,  of  the  sizes  and  dimensions  sho-wn  on  the  plans, 
shall  be  furnished  and  placed  as  called  for  on  the  plans  or  as 
directed* 

52.02  MTEHIAL.    Bronze  bearing  plates  shall  meet  the  reqiairements 
for  bronze  bearing  metals  for  turntables  and  movable  railroad 
bridges,  serial  designation  B-22  (Class  B),  of  the  American  Society 
for  Testing  Materials,    Bronze  castings  shall  be  free  from  inclu- 
sions of  foreign  material,  casting  faults,  injurious  blowholes  or 
other  defects  rendering  them  unsuitable  for  the  service  intended. 

I      52.03    METHODS  OF  CONSTRUGTION.    Bearing  plates  shall  be  accurately 
set  in  correct  position  as  shown  on  the  plans  and  shall  have  uni- 
form bearing  over  the  total  area.    They  shall  be  securely  anchored 
to  the  concrete  with  bolts  set  in  the  concrete  of  the  size  and  as 
shown  on  the  plans.    Sliding  surfaces  shall  be  planed  parallel  to 
the  movement  of  the  spans  and  polished  and  shall  be  thoroughly  coat- 
ed with  graphite  and  grease  just  before  being  placed  in  position, 
and  special  car©  shall  be  taken  to  avoid  placing  concrete  in  such  a 
manner  as  to  interfere  with  their  free  action, 

52. oil   IffilHOD  OF  MEfl.5UHEMENT.    The  weight  of  bronze  bearing  plates 
shall  be  computed  from  the  dimensions  as  shown  on  the  plans.  The 
weight  of  bronze  shall  be  assumed  to  be  53^  poimds  per  cubic  foot. 

52.05    BASIS  OF  PAYHBNT.    Payment  will  be  made  at  the  contract 
unit  price  bid  per  pound  for  bronze  bearing  plates  complete  in 
plate,  which  price  will  be  full  compensation  for  furnishing  mater- 
ial including  bolts,  all  equipment,  tools,  labor,  and  incidentals 
necessary  to  complete  the  item. 


I 
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SECTION  53 

CAST  STEEL  ROCKERS  AKD 
BEARING  PIATES 

53.01    DESCRIPTION*    Cast  steel  rockers  and  bearing  plates,  conform- 
ing to  these  specifications,  of  the  sizes,  and  dimensions  shown  on 
the  plans,  shall  be  furnished  and  placed  as  called  for  on  the  plans 
or  as  directed. 

53*02    MTERIAL*    Steel  castings  shall  conform  to  the  requirements 
of  the  standard  specifications  for  steel  castings,  serial  designa- 
tion A-27,  of  the  American  Society  for  Testing  Materials,  supple- 
mented by  the  followdngt    Unless  otherwise  specified  all  eastings 
shall  be  class  B,  medium  grade* 

55«03    CONSTRUCTION  METHODS.    Rockers  and  bearing  plates  shall  be 
accurately  set  and  shall  have  uniform  bearing  over  the  total  area. 
For  a  description  of  the  method  to  be  followed  in  setting  bearing 
plates  see  Section  h5»  *Steel  Bridges.**    Rockers  shall  not  be  per- 
manently set  until  after  the  bridge  floor  has  been  placed  and  then 
only  after  mking  due  allowance  for  temperature. 

53.01}.    BflBTHQD  OP  MEASUREMENT.    The  weight  of  castings  shall  be  com- 
puted from  the  dimensions  shown  on  the  approved  shop  drawings,  with 
an  addition  of  10  per  cent  for  fillets  and  overrun.    The  weight  of 
cast  steel  shall  be  assumed  to  be  I1.9O  poxmds  per  cubic  foot* 

53.05  BASIS  OF  PAYMENT.  Unless  designated  as  a  separate  item  in 
the  proposal,  payment  for  castings  will  be  made  at  the  unit  price 
bid  for  structural  steel  in  place.  ?fhen  designated  as  a  separate 
item  in  the  bid  schedule,  cast  steel  will  be  paid  for  at  the  unit 
price  bid  complete  in  place.  Price  and  payment  as  outlined  herein 
shall  constitute  full  compensation  for  furnishing  materials,  and 
all  labor,  equipment,  tools  and  incidentals  necessary  to  c(Mplete 
the  item. 
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SECTION  3k 

TREATED  AND  UNTREATED  TIMBER 

5U,01    DESCRIPTION,    This  item  shall  consist  of  structural  timber 
of  the  grades «  sizes  and  dimensions  specif ied,  treated  or  un- 
treated as  called  for,  and  furnished  in  confonaity  with  the  plans 
or  as  ordered  in  writing  by  the  engineer »  and  in  accordance  with 
this  specification* 

3k*02    MATERIAL,    (a)    General,    Unless  otherwise  specified,  tim- 
ber or  lianber  shall  be  standard  sawn  intermountain  Douglas  fir 
(Pseudotsuga  teocifolia),  western  larch  (Larix  occidentalis).  Pa- 
cific Coast  Douglas  fir  (Pseudotsuga  taxifolia),  or  any  equi-wa- 
lent  product.    All  lumber  shall  be  furnished  rough  unless  other- 
wise specified. 

In  treated  timber  trestles  all  lumber  except  rails  and  rail 
posts  shall  be  Pacific  Coast  Douglas  fir  unless  otherwise  speci- 
fied, 

(b)    Grades,    Staruotural  timber  shall  be  graded,  for  the 
grade  selected,  in  accordance  with  the  grading  rules  adopted  by 
the  regional  association  of  the  lumber  manufacturers  which  con- 
form to  the  basic  provisions  of  the  **American  Lumber  Standfio'ds,* 

Pacific  Coast  Douglas  Fir  timber  shall  be  graded  in  accord- 
ance with  th©  **Standard  Grading  and  Dressing  Rules**  of  the  West 
Coast  Lumbermen's  Association,  Book  12,  dated  March  1,  19^5*  with 
subsequent  amendments  adopted  by  the  Association,    The  following 
grades  shall  be  used  unless  otherwise  specified* 

Paragraph 

Item  Grade  No, 


Stringers  and  caps  Select  structural  beams  216 

and  stringers,  16G0  f. 

Posts,  columns  and  sills       Select  structural  posts  210 

and  timbers,  1200  c« 

Bulkhead  planks,  bracing.      Select  merchantable  dimen-  I9L}. 
bridging,  handrails  and        sion,  framing  plank,  etc, 
laminated  decking 

IPIheel  Guards  Select  merchantable  tim-  199 

bers,  posts  and  stringers 

Rail  Posts  Select  merchantable  tim-  199 

bers,  posts  and  stringers. 


The  Western  Pine  Association's  Standard  Grading  Rules, dated 
July  1,  19U2,  with  subsequent  amendments  adopted  by  the  Associa- 
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tiott  shall  be  used  for  gradiag  tisGber  originating  in  th®  inter- 
iBountain  area.    Comparable  grades  to  those  specified  herein  for 
West  Coast  Lumbermen's  Association  rules  shall  be  used  when  grad- 
ing  under  the  Western  Pine  Assoolatioa's  rules* 

Only  pieces  consisting  of  sound  wood,  free  from  any  form  of 
deoay^  are  aooeptablejp  unless  otherwise  specified. 

Itien  untreated  timber  is  specified,  it  shall  shoi^r  not  less 
than  8^  per  cent  heartwood  on  the  girths  measured  at  the  point 
where  the  least  amount  of  heartwood  occurs  on  any  girth* 

llien  treated  tiiaber  is  specified ^  there  will  be  no  heartwood 
requirements  and  the  amount  of  sap^ood  will  not  be  limited* 


(o)    Ineisiag*   411  Douglas  fir  lumber  treated  with  creosote 
or  sreosote  petroleum  laixture,  whose  least  dimefisioa  is  3  i^ehes 
or  ©v©r,  shall  be  incised  in  a  suitable  power  driren  machine. 
Limh&r  having  a  thickness  of  h  inches  and  orer  shall  be  ineised 

all  foiir  gides*    Lmber  less  than  U  inches  thiok  shall  be  in- 
oised  on  th®  wide  faces  only^  unl^sa  otherwise  indicated  on  the 
drawings*    The  spaciag  and  ghape  of  the  cutting  te®th  and  the 
method  of  incising  shall  be  Bmh  as  to  produce  a  uniform  pene- 
tr^tion^    The  depth  of  the  incisions  fhalX  be  not  less  than  th^i 
folloiFingt 


|g.nimm  depth 

sise            '^^^^                   ^  __^*..,Al^riMg^°-^ 

3  %  12     #  .  .  e  .  «  •  •  *     *  «  7/16* 

it  X  12  l/2« 

8x10      ***<»*,»<9«6*»  9/16* 

10  3C  12  5/'^'* 

12  X  12      «  •  •  •   3A» 

Intermediate  sizes  in  proportion 


5l}.,03    INSPBCTIOI*    ^oh  shipeient  of  Imber  to  be  treated  shall 
be  inspected  at  the  treating  plant  both  before  and  after  treatment 
by  an  inspector  designated  by  the  engineer*    The  inspector  shall 
stamp  the  ends  of  each  accepted  piece  with  a  suitable  stamp  which 
has  bean  copyrighted  by  himp  of  whioh  a  true  impression  has  been 
filed  with  the  Montana  Highway  Commission.    Th©  inspector  shall  also 
file  with  the  Bfontana  Highway  Commission  an  itemised  report  of  all 
timber  inspected,  giving  temperatures,  amount  of  preserratiire,  time 
of  treatment,  lengths  and  si see  of  timbers,  total  footage,  and 
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other  pertinent  information.    Treated  timber  which  does  not  bear 
in  legible  form  the  stamp  of  the  inspector  shall  not  be  shipped 
from  the  treating  plant. 

Each  shipment  of  untreated  lisaber  shall  be  inspected  at  its 
source  by  an  inspector  designated  by  the  engineer  insofar  as  is 
economically  practical.    In  cases  where  the  engineer  deems  inspec- 
tion impractical  the  material  may  be  covered  by  a  "Certificate  of 
Inspection"  from  the  Pacific  Lumber  Inspection  Bureau,  the  West 
Coast  Lumbermen's  Association  or  the  Western  Pin©  Associations  as 
designated. 

The  acceptance  of  any  material  or  finished  m^bers  by  the  in- 
spector shall  not  be  a  bar  to  their  subsequent  rejection ^  if  found 
defective.    Rejected  material  and  workmanship  shall  be  replaced 
promptly  or  mde  good  by  the  sontractor* 

^*0k    TREATED  TIMBER.    Treated  tisiber  shall  be  interpreted  to 
mean  timber  treated  by  a  pressure  method  to  retain  at  least  th@ 
minimian  quantity  per  cubic  foot  of  the  preservatiT©  treatment 
stipulated  in  the  table  below.    All  treated  timber  in  trestles 
shall  be  treated  ^th  creosote  oil  or  creosote  coal  tar  solution 
unless  othersfisa  specified*. 


CREOSOTE  OR  CREOSOTE  COAL  TAR  SOLUTION 


Minimum  net  retention 
of  preservative  per 

Material    cubic  foot  of  "wood* 


Structural  Timber  • 

-  5  inches  or 

less  in 

thickness 

10 

lbs. 

empty 

cell 

Structural  Timber  ■ 

-  more  than  5 

inches  in 

thickness 

8 

lbs. 

empty 

cell 

Timber  piles 

8 

lbs. 

emptj 

cell 

Pounds  Dry  Salt  per 

S  alts     Treatment  Cubic  Foot  


Zinc  Chloride  1.00 

Sodium  f lorida-arsenate-dinitrophenol 

solution  (Wolman  Salts)  0o35 

Chromated  zinc  chloride  0*75 

Zinc  Meta^arsenite  (ZMA)   0.35 

3k^03    TIMBER  PRESERVATIVES.    These  specifications  cover  the  type 
and  quality  of  materials  used  in  the  preservative  treatment  of 
timber.    The  materials  include  the  follcwingt 
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Creosote  oil 

Creosote-ooal-tar  solution 
Creosote-petroleum  solution 
Zinc  chloride 

Sodium  fluoride -«irsenate-dinitropheaol  (ITolman  Salts) 
Chroraated  Zinc  chloride 
Zinc  meta  arsenite  (ZM/l) 

(a)    Creosote  oil  and  creosote-coal--t:ar  solution,    (l)  Creo- 
sote shall  be  distillate  of  coal-gas  tar  or  coke  ©Ten  tar«  The 
oreosot@«»coal-4;ar  solution  shall  be  a  coal-tar  product  of  which  at 
least  80  per  cent  shall  be  a  distillate  of  ccml-gas  tar  or  coke- 
oren  tar  and  the  resaainder  shall  be  refined  or  filtered  coal-gas 
tar  or  coke-OTsn  tar» 

(2)  Creosote  oil  and  creosote -coal -tar  solution  shall  confom 
to  the  following  requirements « 


Creosote 

Creosote  coal- 

Oil 

tar  Solution 

Hater  content,  max.  per  cent 

3.0 

5.0 

Matter  insoluisle  in  benzol,  max# 
per  cent  (Note) 

0.5 

2.0 

Specific  gravity  38/15.5  C,  Minimum 

1.03 

1.05 

Maximum 

1.12 

Distillate,  witer  free  basis 

Up  to  210  C,  max.  per  cent 

5.0 

5.0 

Up  to  235  C,  max*  per  cent 

2^.0 

25.0 

Coke  residue  of  oil,  max.  per  cent 

2,0 

6.0 

UOTB*    Saii^les  of  creosote  or  oreosote-ooal-tar  solution  taken 
from  working  tanks  may  shew  an  increase  in  matter  solu- 
ble in  benzol  due  to  treating  operations,    Sudh  increases, 
provided  they  do  not  exceed  by  1  per  cent  of  the  spec- 
ification limits,  should  not  serve  to  cause  rejection  of 
the  creosote  for  non -conformity  with  specifications  if 
it  can  be  shown  that  the  original  fresh  oil  was  of 
specified  quality. 

(b)    Creosote-Petroleum  Solution.  Creosote-petroleum  solution 
shall  meet  the  following  requirements! 

(1)  It  shall  contain  not  less  than  50  por  cent  by  volume  of 
coal-tar  creosote  as  specified  in  Section  (a)  (2). 

(2)  The  petroleum  shall  have  the  following  properties. 

Specific  gravity,  60/6O  P.,  min  0«96 

NOTEt    The  specific  gravity  shall  not  exceed  15.9°  as  deter- 
mined by  the  standards  of  the  American  Petroleum  Institute. 
Water  and  sediment  (B.S.  -f-W.),  max.  per  cent  1.0 

Flash  point,  min.,  F.    215 

Viscosity  at  210  F.,  sec   I+O-6O 

NOTEi    Petroleum  of  higher  viscosity  may  be  used  if  the  pene- 
tration requirements  of  specifications  covering  treatment  details 
are  met. 
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(c)  Zinc  Chloride,    Zinc  chloride  shall  be  acid-free  and 
shall  not  contain  more  than  0.1  per  cent  of  iron.    Fused  or  solid 
zinc  chloride  shall  contain  at  least  9U  por  chloride  of  ainc« 
Concentrated  zinc  chloride  shall  contain  at  least  50  por  cent 
chloride  of  zinc* 

(d)  Sodiim  Fluoride-Arsenate  Dinitrophenol  Solution  (Wolman 
Salts).     (1)    The  preservative  composed  of  sodium  fluoride -arsenate 
dinitrophenol  and  neutralizing  chromates  in  the  dry  form  shall  have 
the  following  composition* 

Per  Cent  by  Weight 
Formal  Minimuosi 

(ifoisture-free 


Sodium  Fluoride 

25 

22 

Di sodium  hydrogen  arsenate 

25 

1/2 

22 

Sodium  Chromate 

37 

3k 

Dinitrophenol 

12 

1/2 

5 

Total  of  above 

9^ 

(2)    The  sodium  fluoride  content  shall  be  determined  as  des- 
cribed in  Scott  (Scott* 8  "Standard  Methods  of  Chemical  Analysis*, 
5th  edition.  Vol.  l),  pages  14.07*4^08,  by  the  thorium  nitrate  volu- 
metric method  applied  to  the  distillate  from  a  Willard  Mnter  Dis- 
tillation process. 


(3)    The  di sodium  hydrogen  arseaate  content  shall  b©  deter- 
mined with  standard  iodine  after  reduction  to  the  arsenious  state, 
as  described  in  Scott  (Scott's  ''Standard  Methods  of  Chemical  Anal- 
ysis*,  5th  edition.  Vol.  l),  page  99* 

(U)    The  sodium  chromate  content  shall  be  determined  by  titra- 
tion with  potassium  permanganate  after  reduction  of  the  chromate 
with  ferrous  salt  solution,  as  described  in  Scott,  pages  288-289» 

(5)  Organic  substances  shall  be  removed  prior  to  the  chromate 
and  arsenate  determinations,  as  described  in  Scott,  page  91. 

(6)  Dinitrophenol  shall  be  determined  by  extraction  with  car- 
bon tetrachloride  and  bromination,  as  described  in  Sut t on #( Sutton's 
^Systematic  Handbook  of  Volumetric  Analysis**,  12th  edition),  page 
U15. 

& 

(e)    Chromated  Zinc  Chloride.    Chromated  zjLnc  chloride  in  the 
dry  form  shall  have  the  following  properties: 

(1)  It  shall  contain  not  less  than  77* 5  por  oent  of  zinc 
chloride  calculated  from  the  total  soluble  zinc  content.    The  mate- 
rial shall  be  tested  in  accordance  with  standard  methods  lb  and  27a 
of  the  American  Wood  Preservers'  Association. 

(2)  It  shall  contain  hexavalent  chromium  equivalent  to  not 
less  than  I7.5  per  cent  sodium  diohromate  dihydrate  (Na2CR207-2H20)» 
This  may  include  chrcmium  trioxide  sufficient  to  produce  in  a  3  per 
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cent  solution  of  chronated  zinc  chloride  a  pH  no  loirer  than  3«0«  . 
The  material  shall  be  tested  in  accordance  with  standard  method  lb 
of  the  American  Wood  Preservers*  Association. 

(3)    Chromated  sine  chloride  in  concentrated  solution  or  fresh 
working  solution  shall  contain  zinc  chlcrid®  and  soditsa  dichromate 
calculated  as  dihydrate  in  the  proportions  stated  in  Paragraphs  1 
and  2,  when  calculated  to  the  dry  basis. 

(h)    Samples  of  chromated  zinc  chloride  treating  solutions 
takdn  from  working  tanks  or  treating  cylinders  may  show  a  change  in 
composition  due  to  treating  operations*    Such  changes  shall  not 
serve  to  cause  rejection  of  the  preservative  if  they  do  not  raise 
the  ratio  of  zinc  chloride  to  sodium  dichromate  dihydrate  to  more 
than  8  to  1,  and  if  it  can  be  shown  that  the  original  fresh  preser- 
vative was  of  specified  composition. 

(f)  Zinc  Meta-Arsenite  (ZHk)  (l)    Zinc  Meta-arsealte  shall  be 
prepared  at  the  treating  plant  from  the  separate  ingredients  under 
proper  technical  supervision. 

(2)  The  materials  shall  be  mixed  in  approximately  the  follow- 
ing proportions s 

Arsenious  acid  (As2  O3)  -   120  lbs. 

Zinc  oxide  (ZnO)   -     80  lbs* 

Acetic  acid  — •  sufficient  to  keep  the  zinc 
meta-arsenite  in  solution  under  operating  con- 
ditions* 

(3)  The  impurities  in  the  treating  solution  shall  not  be  of 
such  character  or  quantity  as  to  interfere  with  maintaining  the 
desired  proportions  of  As2  0^  and  ZnO  or  with  the  deposition  of  zinc 
met a  arsenite  in  the  wood* 

(I4.)    The  net  retention  of  preservative  shall  be  calculated  as 
the  pounds  of  dry  Asg  O2  plus  ZnO  deposited  in  the  wood  in  the  pro- 
portion of  five  parts  or  the  former  to  two  parts  of  the  latter*  An 
excess  of  either  ingredient  above  this  proportion  shall  not  be 
counted  in  the  net  retention. 

(g)  Methods  of  Sampling  and  Testing*    In  addition  to  the 
methods  given  above «  sampling  and  testing  of  wood  preservatives 
shall  be  in  accordance  with  the  following  standard  methods  of  the 
American  Association  of  State  Highway  Officials  and  the  American 
Society  for  Testing  Materials t 

A.A.S.H.O  A.S.T.M* 


Sampling  and  testing  creosote    ••.•«.*  T<^  D-38 

Specific  gravity  of  creosote      *.•••.•  T-82  D'^68 

Specific  gravity  of  creosote  fractions  •  .  *  T-7I4.  D-369 

^ter  in  creosote   ,  T-^  D-37O 

Insoluble  matter  in  creosote  •*•  T-61  ^"^^7 

Distillation  of  creosote  ••*  «  T<-62  D^l)6 

Coke  residue  of  creosote   T-6I  D-I68 

Specific  gravity  of  petroleum    *  ,  — —  D-^67 

l^ter  and  sediment  in  petroleioa   
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Flash  point   

Visoosity   

Analysis  of  zinc  chloride 


A.A«S.H.O« 
T-73 
T-72 


A»S*  T (M* 

D-93 
D-88 
D-199 


^lu06    METHOD  OP  UEkSUKSSSST m    ITnloss  otherwise  provided,  treated 
timber  and  untreated  tiniber  complete  in  place  according  to  the 
plans  and  these  specifications  will  be  measured  separately  by  the 
thousand  feet  board  measure.    Measurements  will  be  computed 'from 
the  dimensions  shown  on  the  plans,  unless  changes  in  such  dimen- 
sions have  been  authorized  by  the  engineer.    Standard  timber  sizes 
an*?,  lengths  will  be  used  in  computations •    This  measurement  will 
include  only  such  timber  as  is  a  part  of  the  completed  and  accept- 
ed work,  and  will  not  include  timber  used  for  erection  purposes, 
such  as  falsework^  forms,  bracing,  sheeting,  etc. 

5I4..O7    BASIS  OF  PAlfMEJKT.    The  quantities,  determined  as  provided 
above  J,  shall  b©  paid  for  at  the  contract  unit  prices  per  thou- 
sand feet  board  measure,  (M,b*m. )  for  **Untreat6d  Timber"  or"Treat- 
ed  Timber"  as  the  case  imy  be,  which  prices  and  payments  shall 
constitute  full  compensation  for  procuring,  f\irnishing,  and  deliv- 
ering all  lumber  and  timber,  for  any  preservative  treatment  re- 
quired, for  all  hardware,  and  all>  other  metal  parts  used  in  the 
item,  fbr  pr earing,  framing,  assembling,  erecting,  and  paintings 
and  for  all  labor,  equipment,  tools,  and  incidentals  necessary  to 
complete  the  item* 

Timber  bumpers  at  the  end  of  concrete  floor  slabs  shall  be 
considered  an  incidental  part  of  the  work  paid  for  under  concrete* 


Timber  trusses  shall  be  paid  for  at  the  price  bid  per  span 
complete,  as  specified  in  Section  l46*06* 


208 


SECTION  55 
PILING 

55*01   DESCHIPTION*    This  item  shall  consist  of  furnishing  and  pla- 
cing piling  in  conformity  -with  the  plans  and  these  specifications 
or  as  ordered  in  writing  by  the  engineer*    Foundation,  trestle  and 
sheet  piles  shall  be  untreated  timber,  treated  timber,  concrete  or 
structural  steel,  all  as  shown  on  the  plans  and  called  for  in  the 
bid  schedule.    No  alternate  types  or  kinds  of  piling,  save  such  as 
are  shown  on  the  plans  or  as  called  for  in  these  specifications, 
shall  be  used* 

55*02    REQUIREMENTS  FOR  ALL  PILING*    Piling  shall  be  designed  to 
sustain  the  total  pressure  which  may  be  transmitted  to  the  founda- 
tion*   Piles  shall  be  spaced  not  closer  than  2  feet  6  inches  cen- 
ter to  center  unless  they  rest  on  a  hard  stratum  and  act  as  columns* 
The  distance  from  the  side  of  any  pile  to  the  nearest  edge  of  the 
footing  shall  not  be  less  than  9  inches*    In  general,  piles  shall 
be  used  only  in  places  where  a  minimum  penetration  of  10  feet  in 
firm  material,  or  20  feet  in  soft  material,  can  be  obtained*  For 
foimdations  of  ar^h,  continuous  span,  or  moirable  bridges,  or  high 
abutments  the  piles  shall  be  completely  embedded  in  firm  earth, 
sand,  or  |;'-avel  which  will  afford  good  lateral  support*    "When  this 
result  is  impracticable,  the  soft  material  shall  be  excavated  from 
the  pit  and  replaced  by  heavy  riprap,  for  such  distance  and  depth 
as  the  plans  indicate  or  the  engineer  directs* 

In  general,  all  excavations  of  the  foundation  in  which  piles 
are  to  be  driven  shall  be  oomplet®  before  driving  is  commenced* 
After  driving  is  completed,  all  loose  and  displaced  materials  shall 
be  removed  from  around  the  piles,  leaving  a  clean,  solid  surface  to 
receive  the  concrete* 

Hhen  subject  to  transverse  forces,  batter  piles  shall  be  driv- 
en in  sufficient  numbers  to  resist  the  transverse  forces  without 
assistance  from  the  vertical  piles* 

The  contractor  shall  be  responsible  for  determining  the  length 
of  all  piles  except  timber  trestle  piles*    Piles  for  timber  trestles 
shall  be  of  the  lengths  shown  on  the  plans  and  called  for  in  the 
bid  schedule,  unless  otheinwise  ordered  in  writing  by  the  engineer. 

The  work  shall  be  subject  at  all  times  to  inspection  by  the 
engineer*    The  acceptance  of  any  material  or  finished  meoibers  by 
the  inspector  shall  not  be  a  bar  to  their  subsequent  rejection,  if 
found  defective*    Rejected  material  and  workmanship  shall  be  re- 
placed promptly  or  made  good  by  the  contractor* 

55*03    TIMBER  PILING*    (a)    Description.    Timber  piles  shall  con- 
sist of  round  or  square  timber  of  the  kind  and  dimensions  specified, 
driven  in  the  location  and  to  the  elevations  shown  on  the  plans  or 
as  directed  by  the  engineer,  and  in  conformity  with  these  specifi- 
cations* 
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(b)  General.  Timber  piles  -which  will  be  belcw  water  level 
at  all  times,  may  be  of  any  species  of  wood  which  will  satisfac- 
torily withstand  driving* 

In  piling  for  use  in  exposed  work,  the  diameter  of  the  heart- 
wood  shall  be  not  less  than  8/1O  of  the  required  diameter  of  the 
pile. 

Treated  piles  shall  be  treated  with  the  creosote  oil  or  creo- 
sote coal  tar  solution  described  in  the  specifications  for  treat- 
ed timber. 

The  ranges  of  pressure,  temperature,  and  time  duration  of 
treatment  shall  be  controlled  so  as  to  result  in  maximum  penetra- 
tion of  the  quantity  of  preserirative  injected,  which  shall  per- 
meate all  of  the  sapwood  and  as  much  ©f  the  heartwood  as  practi- 
cable. 

For  general  construction,  treated  pilss  shall  be  treated  in 
such  manner  as  to  retain  not  less  than  8  pounds  of  the  preserva- 
tive per  cubic  foot  by  any  standard  empty  cell  process. 

(c)  Quality.    All  wood  piling  shall  be  out  from  solid,  sound, 
live  trees,  preferably  during  the  winter  season.    The  piling  shall 
show  on  the  bufct  end  not  less  than  six  annual  rings  in  the  fourth 
inch,  measured  on  any  radial  line  and  beginning  at  a  point  3  inches 
from  th®  center  of  the  heart  pith;  shall  be  free  from  injurious 
ring  shakes,  rot,  loose  or  unsound  knots 1  and  shall  withstand  the 
specified  driving  without  splitting  or  axoessiv©  brooming  of  heads. 
Sound  knots  will  be  permitted  provided  the  diameter  of  th©  knot 
does  not  exceed  h  inches  or  I/3  the  diameter  of  the  stick  at  the 
point  where  it  occurs.    Any  defect  or  combination  of  defects  which 
will  impair  the  strength  or  durability  of  the  pile  more  than  the 
maximum  allowable  knot  shall  not  be  permitted.    Piles  shall  be  cut 
above  the  ground  swell  and  shall  have  a  uniform  taper  from  butt  to 
tip.    A  line  drawn  from  the  center  of  the  tip  to  the  center  of  the 
butt  shall  not  lie  farther  from  the  center  of  the  pile  at  any  point 
than  1  per  cent  of  the  length  of  the  pile.    Piles  with  short  or  re- 
verse bends  or  kinks  shall  not  be  accepted.    Piles  with  spiral  grain 
which  makes  one  complete  turn  in  30  feet  or  less  shall  not  be  ac- 
cepted. 

Unless  otherwise  specified,  all  piles  shall  be  peeled  by  re- 
moving all  of  the  rough  bark  and  at  least  80  per  cent  of  the  in- 
ner bark.    No  strip  of  bark  remaining  on  the  stick  shall  be  over 
3/14-  inch  wide  or  over  8  inches  long,  and  there  shall  be  at  least 
1  inch  of  clean  wood  surface  between  any  two  such  strips.  Not 
less  than  80  per  cent  of  the  surface  on  any  circumference  shall 
be  clean  wood.    All  knots  shall  be  trimmed  close  to  the  body  of 
the  pile.    The  butts  shall  be  sawed  square  and  the  tips  shall  be 
sawed  square  or  tapered  to  a  point  not  less  than  U.  inches  in  diam- 
eter, as  directed  by  the  engineer. 

(d)  Inspection.  Untreated  timber  piles  shall  be  inspected 
at  "the  site  of  the  work  by  the  engineer. 
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Treated  timber  piles  stmll  be  inspected  at  the  oreosoting 
plant  before  treatment  for  grade  and  suitability  by  an  inspector 
designated  by  the  engineer*    The  inspector  shall  stamp  each  pile 
on  the  bixtt  end  with  a  stamp  which  will  make  an  impression  that 
is  readily  legible  sifter  treatment •    The  stamp  shall  be  copyrighted 
by  the  inspector  and  a  true  impression  filed  with  the  Montana  Hi^- 
way  Commission.    After  treatment  the  piles  shall  again  be  inspected 
by  the  inspector*  who  shall  stamp  each  pile  on  the  butt  end  with  a 
stamp  differing  from  that  used  before  treatment,  and  of  which  a 
true  impression  has  also  been  filed  with  the  Montana  Highway  Com- 
mission*   The  inspector  shall  file  with  the  Montana  Highly  Commis- 
sion an  itemised  report  of  all  piles  inspected,  giving  temperatures 
amount  of  preser-vatiTe,  time  of  treatment,  lengths  and  sizes,  total 
footage,  and  any  other  pertinent  information.    Treated  timber  piles 
which  do  not  bear  in  legible  form  the  stamps  of  the  inspector  made 
both  before  and  after  treatment  shall  not  be  shipped  from  the  oreo- 
soting plant* 

(e)    Dimensions.    Round  piles  shall  have  a  minimum  diameter 
at  the  tip,  measured  under  the  bark,  as  follows s 


Length  of  Pile  Tip  Diameter 

Less  than  kO  feet  «  •  •  «  »       8  inches 

kO  to  60  feet    7  inches 

Over  60  feet  •  .  •  .  •       6  inches 


The  minimum  diameter  of  piles  at  a  section  3  from  the 

butt,  measured  under  the  bark,  shall  be  as  follows « 


Length  of  Pile 


20  feet  and  under 

21  to  JO  feet 
51  to  ho  feet 
Over  UO  feet 


Diameter 
Douglas  Fir  All 

Southern  Yellow  Pine  Other 

Southern  Cypress  Species 

•  11  inches  11  inches 
12  inches  12  inches 

9         12  inches  13  inches 

•  13  inches  lIi.  inches 


The  diameter  of  the  piles  at  the  butt  shall  not  exceed  20 
inches*    Square  piles  shall  have  the  dimensions  shown  on  the  plans* 

(f)    Methods  of  Construction*    The  tops  of  all  piles  shall  be 
sawed  to  a  true  plane  as  shown  on  the  plans,  and  at  the  elevation 
fixed  by  the  engineer*    Piles  which  support  timber  caps  or  grillage 
shall  be  sawed  to  conform  to  the  plane  of  the  bottom  of  the  super- 
imposed structure*    In  general,  the  length  of  pile  above  the  ele-va- 
tion  of  cut-off  shall  be  sufficient  to  permit  the  complete  remo-val 
of  all  material  injured  by  driving,  but  piling  driven  to  very 
nearly  the  cut-off  elevation  shall  be  carefully  freed  of  all  splin- 
tered or  otherwise  injured  material* 


In  timber  trestle  construction,  the  piles  for  any  one  bent 
shall  be  carefully  selected  as  to  size  to  avoid  undue  bending  or 
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distortion  of  sway  bracing.    However,  care  shall  be  exercised  in 
the  distribution  of  piles  of  varying  sizes  to  secure  uniform 
strength  and  rigidity  in  the  bents  for  any  given  structure. 

Collars  or  bands  to  protect  timber  piles  against  splitting 
and  brooming  shall  be  provided  where  necess«ry. 

Timber  piles  shall  be  pointed  where  soil  conditions  require 
it.    "When  necessary,  the  piles  shall  be  shod  with  metal  shoes  as 
shown  on  the  plans  or  of  a  design  satisfactory  to  the  engineer, 
the  points  of  the  piles  being  carefully  shaped  to  secure  an  even 
and  uniform  bearing  on  the  shoes. 

55. 01+    CONCRETB  PILING,    (a)    Description,    Concrete  piles  shall 
b©  made  in  accordance  with  these  specifications  and  the  designs 
shown  on  the  plans*    They  shall  be  placed  in  accordance  with  these 
specifications  in  the  location  and  to  the  elevation  shown  on  the 
plans  or  as  directed  by  the  engineer. 

(b)  Sfeterial,  All  concrete  materials  and  their  preparation 
and  placing  shall  be  in  accordance  with  the  requirements  for  Class 
D  concrete. 


Reinforcement  shall  conform  to  the  req^jirements  for  reinfor- 
cing ateel  of  these  specifications,  and  the  weight  and  dimensions 
shall  be  as  shown  on  plans. 

fihere  waterproofing  is  to  be  usedj,  special  spec'ifications 
will  be  given  and  the  work  shall  be  in  accordance  therewith.  j 

The  average  diameter  shall  not  be  less  than  12  inches,  and 
the  diameter  at  the  point  not  less  than  8  inches.    The  length 
shall  not  exceed  3^  times  the  average  diameter  for  piles  driven 
through  firm  soil  and  shall  not  exceed  I5  times  the  average  di- 
ameter for  piles  driven  to  rock  through  loose,  wet  soil  or  filled 
ground.    When  lateral  support  is  deficient,  so  that  the  piles  act 
as  colimms,  they  shall  be  designed  as  coliimns. 

(c)    Method  of  Construction.    Precast  piles  shall  be  made 
in  accordance  with  the  plans,  and  reinforcement  shall  be  accurate- 
ly placed  and  rigidly  secured  in  such  isjanner  as  to  insure  its 
proper  location  in  the  completed  pile.    Special  reinforcement  at 
the  top  and  bottom  to  protect  them  from  damage  in  driving  shall 
be  providede    The  centers  of  the  ajain  reinforcing  h&rs  shall  be 
not  closer  to  the  surface  of  the  concrete  than  2  1/2  inches. 
The  concrete  shall  be  carefully  placed,  taraped,  and  spaded,  care 
being  taken  to  fill  every  part  of  the  form  and  to  work  the  con- 
crete around  and  under  the  reinforcement  without  displacing  it. 
The  piles  shall  be  cast  separately,  or,  if  alternate  piles  are 
cast  in  a  tier,  the  intermediate  piles  shall  not  be  poured  until 
four  days  after  pouring  the  adjacent  piles.    Piles  cast  in  tiers 
shall  be  separated  by  tar  paper  carefully  placed.    The  concrete 
shall  be  placed  continuously  in  each  pile.    The  completed  piles 
must  be  free  from  stone  pockets,  porous  spots ^  or  other  defects. 
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and  be  straight  and  true  to  the  form  specified.    The  forms  shall 
be  true  to  line,  built  of  surfaced  lumber  and  a  1-inch  chamfer 
strip  shall  be  used  in  all  right-engle  cornersi  they  shall  be 
water -tight  and  shall  not  be  removed  within  2I4.  homrs  after  the 
concrete  is  placed*    All  exposed  surfaces  of  the  pile  shall  b^ 
given  a  rubbed  finish*    The  piles  shall  be  cured  at  least  I4D  days 
at  &  temperature  of  not  less  than  I4.O  degrees  F*,  or  28  days  at  a 
temperature  of  not  less  than  60  degrees  F.,  except  that  if  high- 
early-strength  cement  is  used  the  curing  time  my  be  reduced  to 
7  days*  under  t^perature  not  less  than  60  degrees  F»    Piles  shall 
not  be  driven  until  this  oriring  time  is  completed*    ^en  concrete 
piles  are  lifted  or  moved  they  shall  be  supported  at  the  quarter 
points  and  they  shall  be  so  designed  that  the  unit  stresses  pro- 
duced by  handling,  as  described  above,  will  not  exceed  65O  pounds 
per  square  inch  compression  in  concrete  nor  12^000  pounds  per 
square  inch  tension  in  steel* 

(d)  Piles  Cast  in  Place*  Hhen  piles  are  ci^st  in  strong  metal 
shells  which  have  been  driven  in  accordance  with  the  specifications 
for  driving  concrete  piles  and  which  remin  in  place  after  the  con- 
crete has  set,  the  safe  loads  for  piles  completely  embedded  in  firm 
earth  may  be  taken  the  some  as  for  precast  piles  of  the  amuB  sise  or 
diameter*  Ho  pile  of  this  type  shall  be  concreted  until  all  driving 
within  a  radius  of  6  feet  has  been  completed,  and  care  shall  be 
taken  that  th®  piles  are  in  no  way  disturbed  until  the  concrete  has 
become  hard* 

55»05    STRUCTUML  STSBL  PILESt    Structural  steel  piles  shall  be 
rolled  steel  sections  of  th©  weight  and  shape  called  for  on  the 
plans*    They  shall  be  structiaral  steel  meeting  the  requirements  for 
•steel  for  Bridges*  A*S.T,M,  designation  A  7»    Piles  bent  or  other- 
wise injured  will  be  rejected* 

55.06    DRIVING*    (a)    Untreated  Tiiaber*    Timber  piles  shall  be 
driven  with  a  gravity  hammer,  steam  hammer,  or  a  combination  of 
water  jets  and  hammer* 

Gravity  hammers  for  driving  timber  piles  shall  weigh  not  less 
than  2,J4.00  pounds  and  the  fall  shall  be  so  regulated  as  to  avoid 
injury  to  the  piles  and  in  no  case  shall  exceed  20  feet*    Steam  ham- 
mers when  used  shall  develop  a  total  energy  of  not  less  than  6OOO 
foot-pounds  per  blo^. 

Pile  driver  leads  shall  be  eonstructed  in  such  a  mnner  as  to 
afford  lYeedom  of  mov^ent  to  the  hammer  and  they  shall  be  held  in 
position  by  guys  or  stiff  braces  to  insure  support  to  the  pile  duT' 
ing  driving*    Except  where  piles  are  driven  through  water,  the  leads 
preferably  shall  be  of  sufficient  length  so  that  the  use  of  a  fol- 
lower will  not  be  necessary* 

Water  jeta  may  be  used  in  combiimtion  with  a  hammer*    The  vol- 
ume and  pressure  of  the  water  at  the  jet  noEzle,  and  the  number  of 
jets  used,  shall  ba  sufficient  to  freely  erode  the  material  adja- 
cent to  the  pile.    If  water  jets  and  a  hammer  are  used  for  driving, 
the  jets  shall  be  withdraum  and  the  piles  shall  be  driven  by  the 
hammer  to  secure  the  final  penetration.    This  procedure  my  be  var- 
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led  if  the  desired  results  are  not  obtained* 

Piles  shall  be  driven  strictly  in  accordance  with  the  lines 
and  spacing  shown  on  the  plans,  and  not  more  than  l/U  inch  varia- 
tion per  foot  from  the  vertical  or  from  the  batter  line  will  be 
allowed.    Unless  otherwise  ordered  in  writing  by  the  engineer, 
timber  piling  shall  be  driven  to  a  minimum  bearing  value  of  20 
tons,  but  in  no  case  less  than  the  design  loads  shown  on  the  plans* 
In  the  absence  of  loading  tests,  the  safe  bearing  mlues  shall  be 
determined  by  the  following  formulae^ 


For  single  acting  steam  hammers 


"  S4oa 


For  double  acting;  steam  hammers  .  «  •  •    P  " 

S4O.I 
29IH 

For  gravity  hammers  •  •  •  •    P  s 


S+l.O 

Ifhere  P  *  safe  load  per  pile  in  poimds, 

W  a  weight  in  pounds  of  striking  ^^rt  of  hammer, 

H  =  height  of  fall  in  feet, 

A  ■  area  of  piston  in  square  inches, 

p  »  steam  pressure  in  pounds  per  sq*  inch  at  hammer, 

S  »  the  average  penetration  in  inches  per  blow  for 

the  last  10  to  20  blows  for  steam  hammers,  or 

of  5  "to  10  hloiro  for  gravity  hammers* 

These  formulas  are  applicable  only  when 

(a)  The  hammer  has  a  free  f&ll* 

(b)  The  penetration  is  at  a  reasonably  quick  and 

uniform  rate* 

(c)  There  is  no  sensible  boiince  after  the  blow* 

Twice  the  height  of  the  bounce  shall  be  de- 
ducted from  *E"  to  determine  its  true  value 
in  the  formula* 

(d)  The  head  of  the  pile  is  not  broomed  or  crushed* 

(e)  A  follower  is  not  used* 

(b)    Treated  Timber*    Driving  of  treated  timber  piling  shall 
be  identical  with  that  prescribed  for  untreated  timber  piling, 
with  the  following  additional  requirements  applying  to  treated 
timber  pi ling t 

Treated  piles  and  timbers  shall  be  carefully  handled  without 
sudden  dropping,  breaking  of  outer  fibers,  bruising  or  penetrating 
the  surface  with  tools*    They  shall  be  handled  with  rope  slings* 
Cant  dogs,  hooks,  or  pike  poles  shall  not  be  used* 

All  places  lAiere  the  surface  of  treated  piles  or  timbers  is 
broken  by  cutting,  boring,  or  otherwise,  shall  be  thoroughly  coat- 
ed with  hot  creosote  oil  and  then  with  a  coating  of  hot  tar*  Hot 
creosote  oil  shall  be  poured  into  the  bolt  holes  before  the  inser- 
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tion  of  the  bolts  in  such  mnner  that  the  entire  surface  of  the 
holes  shall  receive  a  coating  of  the  oil* 

(o)    Concrete  Piles*    Requireoients  for  driving  large  concrete 
piles  Td.ll  be  covered  by  special  provisions*    TJnder  usual  condi- 
tions, that  is,  piles  containing  not  over  2  cubic  yards  of  concrete, 
they  shall  be  driven  with  steam  h&m^rs  developing  not  less  than 
12,000  foot  pounds  per  blow  at  each  full  stroke  of  the  piston,  or 
with  drop  ha^miRars  weighing  not  less  than  the  pile,  with  a  naximuia 
drop  of  8  feet*    In  driving,  the  tops  of  the  piles  simll  be  protec- 
ted by  suitable  cushions  of  wood,  rope  or  other  material,  so  placed 
as  to  reduce  the  injiary  to  the  pile  to  a  ainimtsa*    Bfetal  shoes  or 
points  of  an  approved  design  shall  be  used  when  ordered  by  the  en- 
gineer.   Concrete  piles  shall  be  driven  in  accordance  with  the  re- 
quirements of  Section  55»06  (a)  to  sustain  safely  the  design  loads 
shown  on  the  plans* 

(d)    Structural  Steel  Piles*    Steel  piles  shall  be  driven  in 
aooordanoe  with  the  requirements  of  Section  55*      M  *o  sustain 
safely  the  design  loads  shown  on  the  plans*    The  heads  shall  be 
out  squarely  and  an  approved  oast  or  structural  steel  driving  cap 
shall  be  provided  to  hold  the  axis  of  the  pile  in  line  with  the 
a^s  of  the  hammer  and  to  prevent  deformation  of  flsinge  or  web* 

(©)    Treatment  of  Timber  Pile  Heads  after  Cut-off.  After 
the  neceseary  cutting  has  been  done  to  receive  the  cap,  the  heads 
of  all  timber  piles  shall  be  given  three  coats  of  hot  creosote 
oil*    They  shall  then  be  covered  with  a  coat  of  hot  tar,  over  which 
will  be  placed  a  sheet  of  22-gauge  galvanized  iron,  or  a  covering 
may  be  built  up  of  alternate  layers  of  hot  tar  and  loose-woven  fab- 
ric similar  to  membrane  waterproofing,  using  four  layers  of  tar 
and  three  of  fabric*    The  oover  shall  measure  at  least  6  inches 
more  in  each  dimension  than  the  dias^ter  of  the  pile  and  shall  be 
bent  down  over  the  pile  and  the  edg©e  fastened  with  large-4ieaded 
nails  or  secured  by  binding  with  galvanised  wire*    After  the  cover 
is  in  place,  the  cap  shall  be  placed  and  drift -pinned  as  specified 
in  Section  U6,  •Tisiber  Structures** 

(f )    Modification  of  Spacing*    In  case  the  above  carrying  oapao« 
ity  can  not  be  obtained,  plans  showing  the  necessary  modification 
of  the  design  of  the  footings  and  the  number  and  location  of  the 
piles  required  shall  be  furnished  by  the  engineer* 

55*07    SPLICING  OF  PILBS*    Full  length  piles  shall  always  be  used 
where  practicable  but  if  splices  cem  not  be  avoided  splicing  shall 
be  done  according  to  methods  shown  on  the  plans  or  as  direoted  by 
the  engineer*    Hhen  the  splicing  of  steel  piles  or  steel  shells  of 
special  piles  is  done  by  welding  l^e  arc  method  shall  be  given  pref- 
erence* 

fixtensions,  splices  or  build-^ps  on  concrete  piles,  when  nec- 
essary, shall  be  made  as  follows t  After  the  driving  is  completed, 
the  concrete  at  the  end  of  the  pile  shall  be  out  away,  leaving  the 
reinforcing  steel  exposed  for  a  length  of  1^0  diameters*  The  final 
cut  of  the  concrete  shall  be  perpendicular  to  the  axes  of  the  pile» 
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Reinforcement  similar  to  that  used  in  the  pile  shall  be  seottrely 
fastened  to  the  projecting  steel  and  the  necessary  form  work  shall 
be  placed,  care  being  taken  to  prevent  leakage  along  the  pile* 
Just  prior  to  placing  concrete  the  top  of  the  pile  shall  be  thor- 
oughly wetted  and  covered  with  a  thin  coating  of  neat  cement,  re- 
tempered  mortar  or  other  suitable  bonding  material.    The  forms 
shall  remain  in  place  not  less  than  7  days  and  then  shall  be  care- 
fully removed  and  the  entire  exposed  surface  of  the  pile  finished 
as  above  specified. 

55.08  LOADING  TESTS.    If  specified  on  the  plans  or  in  the  special 
provisions,  or  if  for  any  reason  the  engineer  deems  it  advisable 
to  make  load  tests  on  one  or  more  piles,  the  contractor  shall  load 
the  test  piles  with  a  test  lo&d  equivalent  to  twice  the  bearing 
value  to  which  the  piling  is  to  be  driven  as  shown  on  the  plans  or 
specified^    The  loading  platform  shall  be  so  constructed  that  the 
readings  may  be  taken  directly  on  the  pile.    Care  shall  be  exer- 
cised in  cutting  off  and  capping  the  piling  to  insure  an  even 
bearing  surface  in  a  horizontal  plane  over  the  entire  end  of  the 
piling*    The  loading  platform  shall  be  so  constructed  and  th® 
loading  material  shall  be  of  such  a  character  as  to  persdt  the  load 
being  evenly  balanced  and  distributed  oT©r  the  bearing  area  ©f  the 
piling. 

In  lieu  of  a  loading  platform,  hydraulic  jacks  with  suitable 
yokes  and  pressure  gages  my  be  used. 

The  pile  shall  first  be  loaded  with  25  per  cent  of  th®  test 
load,  this  load  being  allowed  to  remain  undisturbed  for  a  period 
of  6  hours.    The  leading  shall  then  be  increased  to  50  P®**  cent 
of  the  test  load,  after  which  a  period  of  rest  of  12  hours  shall 
be  allowed  before  further  loading.    The  remainder  of  the  test 
load  shall  be  applied  half  at  a  time  with  a  period  of  6  hours  be- 
tween loadings.    The  entire  test  shall  be  allowed  to  remin  in 
place  for  a  period  of  US  hours,  after  which  the  teat  load  shall 
be  removed  and  the  platform  dismantled. 

The  permanent  settlement  shall  not  exceed  l/U  inch  in  UB 
hours  unless  otherwise  specified*    If  the  permanent  settlement 
exceeds  l/U  inch  in  kB  hours,  the  engineer  may  order  th©  load  re- 
duced until  the  maximum  load  is  determined  which  will  not  cause 
a  settlement  in  excess  of  the  allosr^ble.    In  case  the  safe  carry- 
ing capacity  of  any  pile  is  found  by  test  or  by  formula  if  not 
tested,  to  be  less  than  the  load  that  it  was  intended  to  carry, 
additional  piles  shall  be  driven  imtil  the  load  per  pile  to  be 
borne  is  reduced  to  safe  carrying  capacity. 

55.09  TEST  PILES.    For  his  information  the  contractor  may  drive 
such  test  piles  as  he  may  believe  necessary,  provided,  however, 
that  the  number  of  test  piles  to  be  paid  for  as  such  shall  not 
exceed  the  nimiber  of  test  piles  authorised  on  the  plans  or  order- 
ed in  writing  by  the  engineer. 

In  all  cases  he  shall  furnish  the  piles  and  necessary  equip- 
ment.   The  location  and  manner  of  driving  of  test  piles  shall  be 
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fet  the  discretion  of  the  contractor,  save  that  the  contractor 
shall  cooperate  with  the  engineer  in  facilitating  the  keeping  of 
acciirate  records  of  driving  and  complete  field  data  and,  after  he 
has  finished  with  any  individual  test  pi is,  ihall  drive  such  test 
pile  to  any  deeper  penetration  th&t  th@  engineer  my  order,  and 
save  that  when  so  indicated  on  the  plans ^  tfes  location  and  manner 
of  driving  of  test  piles  shall  be  as  ordered  by  the  engineer.  Un- 
less otherwise  indicated  on  the  plans^  th©  test  piles  fiamished 
shall  b©  of  sufficient  length  to  permit  driving  to  practical  re- 
fusal and  shall  be  of  th®  same  section  and  sise  required  for  piles 
in  the  structure. 

55*10    mmOD  OF  imSURBMEKT,    Untreated  timfeerg  treated  tiiabor, 
and  concrete  piles  shall  be  paid  for  on  the  basis  of  the  lineal 
f@9t  of  piling  left  in  place  in  the  completed  and  accepted  striio- 
tuF®,  or  at  a  unit  price  per  pile,  as  called  for  in  the  bid  iQhed- 

Quantities  used  ia  payment  for  structural  iteel  piles  sh&ll 
include  th®  materials  and  work  specified  under  ^Steel  Beariag 
Piles*  and  ^Driving  Steel  Bearing  Files®  as  follows s 

Steel  Bearing  Piles.    Th©  quantity  to  be  paid  for 

shall  be  th©  number  of  pounds  of  structural  steel  ia 
th®  st@@l  b®ariag  pilea^  and  in  the  materials  used  ia 
capping  or  splicing  where  same  is  specified,  computed 
from  the  aomiaal  weights  of  the  specified  sectioias* 
To  this  computed  weight  shall  be  added  the  weights  of 
all  welds  incidental  to  the  placing  caps  or  splic- 
ing where  same  are  specified* 

Driving  St@@l  Bsariag  Piles*    The  quantity  to  be 
paid  for  usad@r  this  item  shall  be  oomputed  on  th® 
basis  of  th©  lineal  feet  of  piling  driven  belofw  the 
bottoas  of  th®  substructure  units« 

Test  piles,  whether  or  not  utilised  as  service  piles  ia  the 
structure,  shall  not  be  included  in  the  above. 

Th©  number  of  test  piles  to  be  paid  for  shall  be  th©  nuaiber 
of  test  piles  driven  as  ordered,  provided  however,  that  the  num- 
ber shall  not  exceed  the  nmber  of  test  piles  authorised  on  th© 
plans  or  ordered  in  writing  by  th®  engineer. 

The  aumbor  of  loading  tests  to  be  paid  for  shall  be  the  aum- 
ber  of  loadiag  tests  made,  completed  aad  accepted* 

The  aumbdr  of  pile  sho©8  to  be  paid  for  shall  be  th©  aumber 
of  shoes  of  approved  desiga  ordered  aad  used  on  accepted  piles* 

55,11    BASIS  OP  PAYMm.    Untreated  timber  piling,  treated  timber 
plliag  aad  ooncrote  piling  shall  be  paid  for  at  the  uait  price 
bid  per  pile,  or  at  the  uait  price  bid  per  liaeal  foot  determiaed 
as  providod  above,  as  called  for  ia  the  bid  schedule,  complete  ia 
place;  which  prices  aad  paymeat  shall  coastitute  full  compeasa- 
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tion  for  all  mterials,  labor,  equipssient,  tools  and  incidentals 
necessary  to  complete  the  items* 

Steel  bearing  piles  shall  be  paid  for  at  the  unit  price  bid 
per  pound  for  the  quantity  as  determined  aboTej  which  prio©  and 
payment  shall  constitute  full  compensation  for  all  materials  de- 
livered at  the  site  and  shall  include  all  costs  necessary  and  in- 
cidental to  the  cutting  off  of  piles  if  required,  and  to  the  cap- 
ping of  same,  where  specified  on  the  design  plans. 

Driving  steel  bearing  piles  shall  be  paid  for  at  the  unit 
price  bid  per  lineal  foot  for  the  footage  as  determined  above, 
which  prices  and  payment  shall  constitute  full  oompsnsation  for 
all  aaterials,  labor,  equipment,  tools  and  incidentals  necessary 
to  complete  the  item* 

Test  piles  determined  as  provided  above,  shall  b@  paid  for  at 
the  price  bid,  which  price  and  payment  shall  constitute  full  com- 
pensation for  all  mterials,  labor^  ©quipnentg  tools  end  inciden- 
tals necessary  to  complete  the  item* 

The  number  of  loading  test  of  piles  determined  as  provided 
above  shall  be  paid  for  at  the  contract  unit  price  each  for  *Load- 
ing  Test  of  Piles,*  which  price  and  payment  shall  constitute  full 
compensation  for  building  the  loading  platforsis  procuring  and  pla- 
cing the  loading  material,  and  removing  and  disposing  of  the  plat- 
form and  material,  or  for  furnishing  necessary  equipment  for  other 
aj^roved  methods  of  testing,  for  mking  the  test  and  for  removing 
the  equipment* 

The  number  of  pile  shoes,  determined  as  provided  above,  shall 
be  paid  for  at  the  contract  unit  price  ^oh  for  "Pile  Shoes*,  which 
price  and  payment  shall  constitute  full  compensation  both  for  fur- 
nishing the  shoes  and  for  utilizing  the  same  on  piles  as  ordered* 
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DIVISION  II 

CONSTEUCTION  DBIMLS 

PART  IV,  imUmtkL  CONSTHDCTIOT 

SECTION  56 

BSINFQRCED  COHCKBTE  PIPE 

36* 01    DESCRIPTION*    This  item  shall  consist  of  reinforced  oonorete 
pipe  oonforming  to  these  specif icat ions «  of  the  sizes  and  diiaensio&s 
shown  on  the  plans,  furnished  and  placed  as  directed.. 

Reinforced  concrete  pipe  to  "be  used  for  the  oonstruetion  of 
culverts  shall  be  of  two  classes  known  respectively  ag  '^Standard 
I      Reinforced  Concrete  Pipe"  and  **Bsctra  Strength  Reinforced  Concrete 
Pipe***    Extra  strength  pipe  shall  be  U8«d  under  all  embankaents 
which  are  more  than  20  feet  in  height*    In  case  the  class  of  pipe 
is  not  indicated  on  the  plans  or  in  the  proposals,  it  shall  be 
understood  that  the  pipe  called  for  ia  to  be  *Standard  Reinforced 
Concrete  Pipe.*   "Where  so  indicated  on  th$  plans  or  proposal  form, 
or  in  the  special  provisions,  flared  end  t@rminal  sections  of  pipe 
shall  be  used*    These  sections  imy,  at  the  option  of    the  contractor, 
be  precast  flared  end  sections  as  shown  on  standeurd  sheet  CJ  or  the^ 
may  be  oast  in  place  in  conformity  to  the  design  shown  on  standard 
sheet  C7-1. 
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156*03    MAJiRJFACTURE*    Concreta  pipe  furnished  under  these  specifi- 
cations shall  be  produced  by  a  plant  for  which  the  method  of  manu- 
facture and  quality  of  product  have  been  approved  by  the  Commission 
prior  to  the  date  of  award  of  contract* 

The  equipment  and  methods  for  controlling  the  proportions  for 
the  concrete^  the  forming  and  placing  of  reiaf or cement,  the  consol- 
idation of  the  concrete  in  the  molds,  th@  protection  and  curing  of 
the  pipe,  the  molds,  headers  and  pallets,  shall  be  inspected  and 
approved  by  the  engineer  prior  to  beginning  fabrication. 

The  shell  thickness  and  the  amount  of  circumferential  rein- 
forcement shall  not  be  less  than  that  given  in  the  design  tables 
for  the  classes  and  sizes  of  pipe  and  the  strength  of  concrete 
therein  specified* 

The  distance  from  the  center  of  the  reinforcement  to  the  near- 
est or  tension  surface  of  the  concrete  shall  not  be  less  than  3A 
inch  for  pipe  12  inch€»s  in  diameter,  or  less  than  1  inch  for  pipe 
more  than  12  inches  in  diameter* 

Pipe  of  the  internal  diameters  listed  in  the  design  tables 
shall  be  considered  standard  sises  for  culvert  construction.  In 
elliptical  pipe,  the  inside  diameter  at  the  minor  axis  shall  be 
equal  to  the  diameter  of  the  corresponding  size  of  circular  pipe* 

The  ends  of  the  pipe  shall  be  of  such  design  that  the  pipe  when 
laid  shall  mke  a  continuous  condui't  with  a  smooth  and  uniform  in- 
terior surface* 

In  circular  pipe  having  one  line  of  circular  reinforcement, 
the  reinforcement  in  the  barrel  of  the  pipe  shall  be  placed  equally 
distant  from  the  inner  and  outer  surfaces  of  the  pipe*    In  circular 
pipe  having  two  lines  of  circular  reinforcement,  each  line  shall 
be  so  placed  that  the  net  protective  covering  of  concrete  over  the 
reinforcement  in  the  barrel  of  the  pipe  shall  be  not  less  than  1 
inch*    In  circular  pipe  having  elliptical  reinforcement,  and  in 
elliptical  pipe  having  circular  reinforcement,  the  reinforcement  in 
the  barrel  of  the  pipe  shall  be  so  placed  that  the  net  protective 
covering  of  concrete  along  the  vertical  diameter  of  the  pipe  shall 
be  not  less  than  1  inch  from  the  inside  surface  of  the  pipe,  and 
the  net  protective  covering  of  concrete  along  the  horizontal  dicun- 
eter  of  the  pipe  shall  be  not  less  than  1  jnoh  from  the  outside 
surface  of  the  pipe* 

Bach  line  of  circumferential  reinforcement  shall  be  assembled 
into  a  cage  and  have  sufficient  longitudinal  bars  or  membors,  ex- 
tending through  the  barrel  of  the  pipe,  to  eifford  rigidity  and 
maintain  the  reinforcement  in  exact  shape  and  correct  position  with- 
in the  form* 

The  reinforcement  shall  be  lapped  not  less  than  30  diameters 
or,  if  welded,  the  joints  shall  develop  the  full  strength  of  the 
reinforcement*    The  spacing  center  to  center  of  adjacent  rings  of 
circiimferential  reinforcement  in  a  cage  shall  not  exceed  k  inches 
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up  to  and  including  pipe  kB  inohes  in  diameter,  nor  exceed  the 

shell  thickness  for  larger  pipe  and  shall  in  no  case  exceed  6  inches* 

The  bell  shall  hare  a  circiimferential  reinfm*cenent  equal  in 
unit  area  to  that  of  a  single  line  t?ithin  the  barrel  of  the  pipe* 

In  tongue -and -groove  pipe  3^  inches  in  diameter  and  larger 
there  shall  be  a  line  of  circumferential  reinforcement  in  the  groove 
equal  in  area  to  that  of  a  single  line  within  the  barrel  of  the 
pipe* 

56.0U   WORKMANSHIP  AND  FINISH*    Pipe  shall  be  substantially  free 
from  fractures,  large  or  deep  cracks  and  surface  roughness*  The 
planes  of  the  ends  of  the  pipe  shall  be  perpendicular  to  their 
longitudinal  axes* 

I  Variations  of  the  internal  diameter  shall  not  exceed  1  l/2 

per  cent  nor  shall  the  shell  thickness  be  less  than  that  intended 
in  the  design  by  more  than  5  V®^  cent  at  any  point* 

Variation  of  the  position  of  the  reiaforoement  slmll  not  ex- 
ceed l/U  ineh  from  the  position  provided  in  the  design  for  pipe 
having  an  internal  diameter  of  hQ  inches  or  less,  and  shall  not 
exceed  l/2  inch  for  larger  pipei  but  the  cover  on  reinforcement 
shall  not  be  less  than        inch  at  any  point« 

56*05    MA.RKIHG*    The  folloiring  shall  be  clearly  stenciled  on  the 
pipes s 

(a)  The  pipe  class  (by  an  *S-0*  for  Standard  Pipe,  amd  an 
*X-C"  for  Extra  Strength  Pipe*) 

(b)  The  date  of  manufacture* 

(c)  The  name  or  trademark  of  manufacturer,  and 

(d)  Blliptical  pipe  with  circular  reinforcing  and  circular 
pipe  with  elliptical  reinforcing  shall  have  the  word  "Top"  or 

I      "Bottom"  clearly  stenciled  on  the  inside  of  the  pipe  at  the  cor- 
rect place  to  indicate  the  proper  position  when  laid* 

56*06    I^YSICAL  TESTS*    The  State  shall  be  entitled  to  test  a 
number  of  pipe  not  exceeding  2  per  cent  of  the  total  amount  re- 
quired for  the  project  and  such  pipe  shall  be  furnished  without  cost 
to  the  State*    All  pipe  for  testing  purposes  shall  be  selected  at 
random  by  the  engineer  from  the  stock  of  the  manufacturer  and  shall 
be  pipe  which  would  not  oliierwise  be  rejected  under  these  specifi- 
cations*   The  pipe  shall  be  free  from  visible  moisture  when  tested* 

By  agreement  between  the  engineer  and  the  manufacturer  the 
continued  acceptability  of  the  pipe,  after  the  preliminary  pipe 
tests  have  been  made,  may  be 'determined  by  tests  of  the  quality 
of  the  concrete  as  placed  in  the  pipe  and  examination  of  the  qual- 
ity, amount  and  accuracy  of  placement  of  the  reinforcement*  The 
quality  of  the  concrete  shall  be  determined  on  6-inch  diameter  by 
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12-inch  test  cylinders  taken  from  the  concrete  used  in  making  the 
pipe  and  manufactured  and  exired  under  identical  conditions  with  the 
pipe*    IVhen  tested  in  accordance  with  standard  methods  these  cylin- 
ders shall  be  a  strength  of  not  less  than  the  ultimate  strength 
that  was  assumed  in  the  design  of  the  pipe* 

Pipe  shall  be  acceptable  under  the  strength  tests  when  all 
test  specimens  meet  the  test  requirements*    Should  less  than  three 
of  ten  preliminary  test  specimens  fail  to  meet  the  test  require- 
ments, then  the  manufacturer  will  be  allowed  a  retest  on  two  like 
specimens  for  each  specimen  that  failed,  and  the  pipe  shall  be  ac- 
ceptable only  when  all  of  these  retest  specimens  meet  th©  test  re- 
quirements*   No  further  retests  shall  be  permitted* 

The  absorption  shall  not  exceed  8  per  cent  for  test  specimens 
taken  from  pipe  designed  to  be  made  of  concrete  having  a  compressiTe 
strength  of  3,000  or  more  pounds  per  square  inch*    Pipe  shall  be 
considered  to  meet  these  specifications,  for  absorption,  when  not 
less  than  80  per  cent  of  the  number  of  specimens  tested,  including 
any  retested,  meet  the  test  requirements*    "When  the  initial  absorp- 
tion specimen  from  a  pipe  fails  to  meet  these  specifications,  the 
absorption  test  shall  be  made  on  another  specimen  from  the  same  pipe 
and  the  results  of  the  retest  shall  be  submitted  for  the  original 
test  results* 

Pipe  will  be  considered  ready  fcr  shipment  when  they  meet  the 
test  requirements,  or  when  tests  of  6-inch  diameter  by  12-inch 
cylinders  show  that  the  concrete  ha's  attained  the  ultijaate  strength 
assimed  in  the  design  of  the  pipe* 

Every  manufacturer  furnishing  pipe  under  these  specifications 
shall  furnish  all  facilities  necessary  to  carry  out  the  tests  here- 
in provided. 

56,07    IISI^CTIQN*    All  mterial,  processes  of  manufacture,  and 
finished  pipe  shall  be  subject  to  inspection  and  approval  by  the 
engineer*    The  manufacturer  when  so  directed  by  the  engineer  shall 
have  holes  cut  in  such  sections  of  the  finished  pipe  (not  esoeed- 
ing  one  hole  in  every  50  sections  delivered)  as  desired  so  that  a 
proper  inspection  may  be  made  of  the  quantity  and  placement  of  iiie 
reinforcement*    If  the  pipes  are  tested  for  strength  or  absorption, 
inspection  of  the  reinforcement  shall  be  made  on  the  pipe  used  for 
those  tests,  and  in  no  case  shall  the  total  n^inber  of  pipe  cut 
open  for  inspection  of  reinforcement  exceed  the  number  to  which  the 
State  is  entitled  under  the  provisions  of  Section  36«06e 

Pipe  shall  be  subject  to  rejection  on  aooount  of  failure  to 
meet  any  of  the  specification  requirements  or  on  aooount  of  the 
follonings 

(1)    Fractures  or  cracks  passing  through  the  shell,  except 
that  at  an  end  crack  that  does  not  exceed  the  depth  of  the  joint, 
or  a  fracture  that  at  its  deepest  point  does  not  exceed  the  depth 
of  the  joint  nor  extend  more  than  10  per  cent  around  the  circum- 
ference shall  not  be  considered  cause  for  rejection  unless  these 
defects  exist  in  more  than  5  per  oent  of  the  pipe  inspected* 
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(2)  Defects  vihich  indicate  imperfect  mixing  and  moulding. 

(3)  Hand  patching  of  pipe  after  being  removed  from  moulds. 

(I4.)    Evidence  that  reinforcing  material  is  too  close  to  sur- 
face of  pipe. 

All  rejected  pipe  shall  be  plainly  marked  by  the  inspector 
and  shall  be  replaced  by  the  manufacturer  with  pipe  vfhich  meets 
the  requirements  of  these  specifications. 

56.08    CONSTRUCTION  METHODS.    A  trench  shall  be  excavated  to  the 
depth  and  grade  established  by  the  engineer,  due  allowance  being 
made  for  necessary  ceimber*    The  width  of  the  trench  shall  not  be 
greater  than  necessary  to  permit  satisfactory  jointing  and  thor- 
ough tamping  of  the  bedding  material  under  and  around  the  pipe, 
unless  otherwise  authorized  due  to  unsuitable  material  encounter- 
ed.   The  bottom  of  the  trench  shall  be  shaped  to  conform  to  the 
bottom  of  the  pipe  for  at  least  10  per  cent  of  its  outside  diam- 
eter and  afford  a  uniform,  firm  and  true  bed  throughout  its  length, 
free  from  projecting  stones,  roots  or  other  inequalities  in  the 
bedding  surface.    In  the  case  of  bell  and  spigot  pipe,  recesses 
shall  be  excavated  to  receive  the  bells.    Where  rock  or  hardpan 
is  encountered,  the  trench  shall  be  excavated  to  a  depth  at  least 
6  inches  below  the  grade  established  for  the  bottom  of  the  pipe. 
This  excess  depth  shall  be  refilled  with  earth  backfill  and  thor- 
oughly compacted.    All  soft,  unsound  material  underlying  the  pro- 
posed pipe  shall  be  removed  to  the  depth  required  by  the  engineer 
and  shall  be  replaced  with  approved  pit  run  gravel  or  coarse  ag- 
gregate in  layers  not  exceeding  1+  inches  in  depth  and  each  layer 
shall  be  thoroughly  compacted  by  tamping. 

The  pipe  shall  be  laid  with  the  bell  or  groove  end  upgrade 
and  all  joints  shall  be  caulked  and  filled  with  mortar  composed 
of  1  part  of  cement  and  2  parts  of  fine  aggregate.    Before  suc- 
ceeding sections  of  pipe  are  laid,  the  lower  portion  of  the  hub 
of  the  preceding  pipe  shall  be  plastered  on  the  inside  with  mor- 
tar of  sufficient  thickness  to  bring  the  inner  surface  of  abut- 
ting pipes  even.    After  the  pipe  is  laid  the  remainder  of  the 
joint  shall  be  filled  with  mortar,  and  sufficient  additional  mor- 
tar shall  be  used  to  form  a  bead  with  a  minimum  thickness  of  one- 
half  the  shell  thickness  of  the  pipe,  around  the  joint.    The  in- 
side of  the  joint  shall  be  wiped  clean  and  finished  smooth. 
Joints  shall  be  thoroughly  wetted  before  the  mortar  is  placed. 
After  initial  set,  the  cement  mortar  on  the  outside  shall  be  pro- 
tected with  an  earth  covering* 

After  the  bedding  has  been  prepared  and  the  pipe  installed, 
selected  embankment  material,  free  from  large  or  frozen  lumps, 
clods,  or  rocks,  shall  be  placed  alongside  the  pipe  in  layers 
not  exceeding  6  inches  in  depth  and  shall  be  thoroughly  compact- 
ed so  that  on  each  side  of  the  pipe  there  shall  be  a  berm  of 
thoroughly  compacted  or  undisturbed  earth  at  least  as  wide  as  the 
external  diameter  of  the  pipe.    Each  layer  shall  be  then  compact- 
ed by  rolling  or  by  tamping,  with  mechanical  rammers  or  by  hand- 


228 


tamping  with  heavy  iron  tampers  having  a  tamping  faoe  not  exceeding 
25  square  inches  in  area,  special  care  being  taken  to  thoroughly- 
compact  the  fill  under  the  haunches  of  the  pipe.  This  method  of 
filling  and  compacting  shall  be  continued  until  the  embankment  is 
8  inches  above  the  top  of  the  pipe.  Ihen  the  construction  calls 
for  placing  high  embankments  over  the  culverts,  special  instruc- 
tions shall  be  given  by  the  engineer. 

56*09    METHOD  OF  I>ffiA.SUREMENT»    Reinforced  concrete  pipe  culverts 
s^hall  be  measured  by  the  lineal  foot  of  pip®  complete  in  plaoa»  in- 
cluding flared-end  terminal  sections  if  called  for  by  the  plans* 

56.10    BASIS  OF  B.YMENT.    This  item  shall  be  paid  for  at  the  contract 
unit  price  per  foot  bid  for  the  different  diameters  of  pipe^  which 
price  and  payment  shall  be  full  compensation  for  furnishing,  haul- 
ing, and  installing  the  pipe  including  flared-end  terminal  sections, 
if  required^  and  for  all  materials,  equipment,  tools,  labor  and  in- 
cidentals necessary  to  complete  the  item,  but  shall  not  constitute 
payment  for  excavation  or  headwalls* 
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SECTION  57 


GALVANIZED  COBRUQ^TED 
MBT&L  PIPE  CULVERTS 


57.01    DESCRIPTION.    This  item  shall  consist  of  corrugated  metal 
culvert  pipe,  conforming  to  these  specifications*  of  the  sises  and 
dimensions  shown  on  the  plans »  furnished  and  placed  as  directed. 

57*02    MA.TBRIAL.    Corrugated  metal  culvert  pipe  shall  be  fabricated 
from  corrugated  sheets,  the  base  metal  of  which  shall  be  made  by  the 
open  hearth  process.    The  base  metal  in  the  finished  sheets  shall 
conform  to  the  following  chemical  requirements s 


Elements  s 

Chesdeal  Con^osition  by  Ladle 
Analysis.    Position  of  Base 
Metal  Does  not  Indicate 
Preference 

1 Tolerance 
iby  Check 
1 Analysis 

s 

Coppers 

t  of 

t  Copper  t 

Molyb-c 

(Finished 

Pure 

t  Bearing  t 

Copper 1 

denim  t 

Copper 

I  Sheets 

Iron 

s  Pure  Ironi 

Iron  s 

Iron  1 

Steel 

Carbon 

Ifeizimum  per  cent  ' 



t  

Manganes  e 

Mgi:3d.m\sa  per  cent 

Phosphorous 

B&ximum  per  cent  \ 

.015 

i    .015  1 

.015  1 

.015  $ 

Sulphur  ' 

•  QUO  t 

.Oi|0  t 

maximum  per  cent  ' 

.0I4O 

s    .0^0  t 

.050 

1  .010 

Silicon  ^ 

Maximum  per  cent 

Copper 

.ko  i 

Minimum  per  cent 

t    .20  t 

.20  i 

.20 

1  .02 

Molybdenum  ' 

Minimum  per  cent  ' 

.05  J 

Sum  of  First  ' 

Five  Elements  ' 

Maximum  per  cent  ' 

t    .10  s 

.25  1 

.25  t 

.70 

t  .dk 

Sum  of  First  ' 

Six  Elements  ' 

Maximimi  per  cent  ' 

.10 

1  .oh 

(a)  Rivets.    All  rivets  shall  be  of  the  same  material  as  the 
base  metal  specified  for  the  corrugated  sheets.    They  shall  be 
thoroughly  galvanized  or  sherardised. 

(b)  Gauge  Determination  and  Tolerance.    The  gauge  of  culvert 
sheets  shall  be  determined  by  weight  only.    The  gauge  weight  tol- 
erances shall  be  those  given  in  Table  III  of  the  Standard  Specifi- 
cations for  Zinc-coated  (Galvanized)  Sheets,  Serial  Designation 

A  93,  of  the  American  Society  for  Testing  Materials  and  subsequent 
revisions.    The  portion  of  this  table  which  applies  to  the  sheets 
provided  for  in  this  specification  is  as  follows s 
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»  Theoretical 
Galvan-*       weight  of  ^ 
ized      t  galvanized 
Sheet    i          sheet  ^ 

Permissible  tolerances  in  weights  of 
sheets,  plus  or  minus,  in  percentage 
of  theoretical  weighty! 

.  All  of  one  »  s 

E  gauge  and    t  f 

t  size  in       t    Single      t  Single 

!  shipment,    i  Packages    t  Sheets 

Gauge    t  Oz.per  sq#ft. 

8       :  112.5 
10       :  92.5 
12      t  72.5 
111      '  52.5 
16  1|2.5 

5    Per  cent    t  Per  cent    t      Per  cent 
:                     :  : 
:         5                   7           J  10 
5          5           :        7           :  10 
5         5          '7          ^  10 
3           t        7           :  10 
5           i        1  10 

References  are  to  gross  weights  of  bundled  material  and  to  net 
weights  of  crated  and  boxed  material.    If  the  minimum  or  maximum 
only  be  ordered,  double  tolerance  is  to  be  taken  on  permissible 
side. 


All  of  one  gauge  and  size  in  shipment  shall  apply  to  lots  of  not 
less  than  6,000  pounds. 

(c)  Spelter  Coating.    The  base  metal  sheets  shall  be  \miform- 
ly  galvanized  on  both  sides  by  the  hot  process.    A  uniform  coating 
of  Prime  Western  Spelter  shall  be  applied  at  the  rate  of  not  less 
than  2  ounces  per  square  foot  of  metal»    If  the  average  spelter 
coating  as  determined  from  samples  shows  less  than  2  ounces  of 
spelter  per  square  foot  of  metal,  or  if  any  oae  sample  shows  less 
than  1.8  ounces  of  spelter  per  square  foot  of  metal,  the  shipment 
shall  be  rejected.    Sheets  having  blister  spots,  holes  or  other 
imperfections  in  the  galvanizing  after  corrugating  shall  be  reject- 
ed. 


The  tests  for  weight  of  spelter  coating  shall  be  made  as  de- 
scribed in  the  Tentative  Method  T  65  of  the  American  Association  of 
State  Highway  Officials. 

(d)  Accepted  Brands.    No  metal  will  be  accepted  under  these 
specifications  and  no  bids  will  be  considered  for  the  materials  above 
described  until  after  the  sheet  manufacturer's  certified  analysis  and 
maniif acturer * s  guarantee  have  been  passed  upon  by  the  engineer  and 
accepted. 

Misbranding  or  other  misrepresentation  and  non-uniformity  of 
product  will  each  be  considered  a  sufficient  reason  to  discontinue 
the  acceptance  of  any  brand  under  these  specifications,  and  the 
notice  of  discontinuance  of  €tny  brand  sent  to  the  sheet  manufac- 
turer will  be  considered  to  be  notice  to  any  culvert  companies  which 
handle  that  particular  brand. 

(e)  Certified  Analysis.    The  manufacturer  of  each  brand  shall 
file  with  the  engineer  a  certificate  setting  forth  the  name  or  brand 
of  metal  to  be  firnished  and  a  typical  analysis  showing  the  percent- 
age of  each  of  the  seven  above  mentioned  chemical  elements.    The  cer- 
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tificate  shall  b©  sworn  to  for  the  manufactiiring  company  by  a  per- 
son having  legal  authority  to  bind  the  company, 

(f)  Manufacturer's  Guarantee.    The  manufacturer  of  the  sheets 
shall  submit  with  the  certified  analysis  a  guarantee  providing  that 
all  metal  furnished  shall  conform  to  the  certified  analysis  filed, 
shall  bear  a  suitable  identification  brand  or  mark,  and  shall  be 
replaced  without  cost  to  the  purchaser  when  not  in  conformity  with 
the  specified  analysis,  gauge  or  spelter  coating;  and  the  guarantee 
shall  be  so  worded  as  to  remain  in  effect  so  long  as  the  manufac- 
turer continues  to  furnish  material, 

(g)  Identification*    No  culverts  will  be  accepted  unless  the 
metal  is  identified  by  a  stamp  on  each  section  showings  First, 
name  of  sheet  manufacturer!  second,  name  of  brandi  third,  the 
gauge. 

The  identification  brands  shall  be  placed  on  the  sheets  by 
the  manufacturers  of  the  sheets,  in  such  a  way  that  when  rolled 
into  culverts  such  identification  shall  appear  on  the  outside  of 
each  section  of  each  pipe.    Pipe  having  any  sections  not  so  stamp- 
ed shall  be  promptly  rejected. 

(h)  Tests.    Laboratory  tests  shall  follow  the  tentative 
method  of  sampling  and  testing  as  adopted  by  the  American  Asso- 
ciation of  State  Highway  Officials.    The  analysis  made  by  the 
chemists  or  inspection  bureau  desigimted  or  approved  by  the  en- 
gineer shall  be  taken  as  final,  but  before  any  considerable  ship- 
ment is  rejected  a  check  analysis  shall  h®  imd®» 

If  the  engineer  so  elects,  he  may  have  the  material  inspected 
at  the  rolling  mill  or  the  culverts  inspected  at  the  shop  where 
■tiiey  are  fabricated.    He  may  require  a  chemical  analysis  from  the 
mill  for  any  heat,  also  a  physical  test  of  the  properties  of  the 
metal  taken  from  any  heat,  to  be  made  by  the  mill.    The  inspection 
both  at  the  mill  and  at  the  shop  shall  be  made  under  the  direction 
of  the  engineer.    The  engineer,  or  his  representative,  shall  have 
free  access  to  the  mill  or  shop  for  inspection  purposes  and  every 
facility  shall  be  extended  to  him  for  this  purpose.    Any  material 
or  pipe  included  in  any  shipment  which  has  been  rejected  at  the 
mill  or  shop  will  be  considered  sufficient  cause  for  the  rejec- 
tion of  the  entire  shipment. 

57.03    CarSlSUCTICN  of  pipe.    Pipe  furnished  under  these  specifi- 
cations shall  be  of  the  full  circle  riveted  type,  with  lap-joint 
construction. 

(a)  Net  Length.    The  length  of  culvert  specified  shall  be 
the  net  length  of  the  finished  culvert  which  does  not  include  any 
material  used  to  procure  and  end  finish  on  the  pipe.    If  the  aver- 
age deficiency  in  length  of  ^y  shipment  of  pipe  is  greater  than 

1  per  cent,  the  shipment  shall  be  rejected. 

(b)  Length  of  Sections.    All  pipe  shall  be  furnished  in  the 
lengths  ordered,  except  that  pipe  for  culverts  26  feet  or  more  in 
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length  may  bo  furnished  in  sections  not  less  than  12  feet  in  lengthy 
provided  all  necessary  field  couplings  are  furnished  free  of  charge. 
For  small  shipments  involving  less  than  carload  lots,  the  above  re- 
quirements may  be  modified  by  written  authority  from  the  engifieer* 

(c)    Dimensions  and  Weights.    Th©  length  of  sheets,  widths  of 
laps,  gauge  of  the  uncoated  metal  (United  States  standard  gauge), 
and  theoretical  weight  per  lineal  foot  of  the  finished  culvert  shall 
be  as  specified  in  the  following  table*    The  dimensions  given  for 
diameter  of  pipe  are  nominal.    The  average  weight  per  lineal  foot 
of  a  finished  culvert,  exclusive  of  end  fittings,  shall  not  under- 
run  the  theoretical  weight  specified  by  mors  than  5  ps^*  cent. 


Minimum 

■^""WgHF"" 

Length 

gauge 

per  lineal 

Minimum 

NoQiinal 

of  sheet 

Width 

United 

foot  of 

gauge 

diajueter 

before 

of  lap 

States 

finished 

connecting 

forming 

Standard 

culvert 

bands 

Inches 

Inches 

Inches 

Pounds 

12 

hi 

1.5 

16 

10.5 

16 

15 

50,5 

1.5 

16 

12.9 

16 

18 

60 

le5 

16 

15.3 

16 

2k 

80 

2.0 

lii 

25,2 

16 

30 

98 

2.0 

14 

30«9 

16 

36 

117 

2s0 

12 

51.0 

2k 

i|2  •¥ 

137 

3.0 

12 

59*  5 

14 

kB  + 

156 

3*0 

12 

68.0 

Ik 

60 

98{2) 

3.0(2) 

10 

108. 9 

12 

<4?rwo  sheets  my  be  used  by  alloswing  sufficient  total  sheet  lengths 
to  provide  for  an  additional  standard  lap* 


(d)  Corrugations.    Corrugations  shall  be  not  less  than  2«1/1|. 
nor  more  than  2-3/l<.  inches  center  to  center.    The  corrugations  shall 
have  a  depth  of    not  less  than  l/2  inch. 

(e)  Rivets.    Hivets  shall  have  the  following  dimensions? 


No. 

16  gauge  material 

(two  thicknesses 

of 

sheets). 

5/16 

by 

1/2 

inch. 

Uo» 

16  gauge  material 

5/16 

5/8 

(three  thicknesses 

of 

sheets). 

by 

inch. 

Ho. 

ik  gauge  material 

5/16 

(two  thicknesses 

of 

sheets). 

by 

5/8 

inch. 

No. 

ik  gauge  material 

(three  thicknesses 

of 

sheets). 

5/16 

by 

3A 

inch. 

No. 

12  gauge  material 

7/8 

(two  thicknesses 

of 

sheets). 

3/8 

fey 

inch. 

No. 

12  gauge  material 

(three  thicknesses 

of 

sheets). 

3/8 

by 

inch 

No. 

10  gauge  material 

5/8 

7/8 

(two  thicknesses 

of 

sheets). 

by 

inch. 
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No.  10  gauge  material 

(three  thicknesses  of  sheets),  3/8  by  7/8  inch. 
No»    8  gauge  naterial 

(two  thicknesses  of  sheets),  5/8  by  7/8  inch* 
No.    8  gauge  material 

(three  thicknesses  of  sheets),  3/6  I-I/8  inch. 

All  rivets  shall  be  driven  cold  in  such  a  manner  that  the 
plates  shall  be  drawn  tightly  together  throughout  the  entire  lap. 
No  rivet  shall  be  closer  than  twice  its  diameter  from  the  edges 
of  ths  mel^l.    All  rivets  shall  have  a  neat^  workmanlike,  and 
full  hemispherical  heads,  or  heads  of  a  form  acceptstble  to  the 
engineer;  shall  be  driven  without  bending;  and  must  completely 
fill  the  hole.    Longitudinal  seams  shall  be  riveted  with  one  rivet 
in  each  full  corrugation.    The  longitudinal  seams  of  ii2-inoh  pipe 
and  larger  shall  be  double  riveted* 

Circuarf'erential  shop  riveted  seams  shall  liave  a  naximum  rivet 
spacing  of  6  inches,  except  that  six  rivets  ^11  be  stffficient  in 
12-inch  pipe. 

(f )  End  Finish.    If  headwalls  are  not  to  be  constructed,  the 
inlet  and  outlet  ends  of  all  culverts  fabricated  of  16  or  lU  gauge 
sheets  shall  be  reinforced  with  rolled  ends  in  a  mamier  approved 
by  the  engineer. 

(g)  Coupling  Bands.    Field  joints  shall  be  ma-de  with  bands 
of  the  same  base  metal  as  the  culverts ^  and  shall  be  not  lass 
than  7  inches  wide  for  pipes  50  inches  and  less  in  diameter,  12 
inches  for  pipe  36  inches  to  I4.8  inches  in  diameter,  and  2I4.  inches 
for  pipes  60  inches  to  8k  inches  in  diameter,  so  constructed  as  to 
lap  an  equal  portion  of  each  of  the  culvert  sections  to  be  con-" 
nectede    Such  bands  shall  be  connected  at  the  ends  by  angles  hav- 
ing minimum  dimensions  of  2  x  2  x  inch,  and  of  length  equal 
to  full  width  of  band,  or  by  other  approved  connections  of  suit* 
able  strength.    Each  connection  shall  be  fastened  by  at  least 

two  bolts  not  less  than  l/2-inch  diameter  for  7'"is.ch  bands,  by 
three  bolts  for  12 -inch  bands  and  by  five  bolts  for  2i4.-inch  bands. 
All  angle  irons  and  bolts  shall  be  hot  dipped  or  eloctro-'galva- 
nized. 

(h)  Workmanship.    It  is  the  essence  of  these  specifications 
that  in  addition  to  compliance  with  the  details  of  construction 
the  completed  pipe  shall  show  careful,  finished  workmanship  in  all 
particulars. 

Culvert  pipe  on  which  the  spelter  coating  has  been  bruised 
or  broken  either  in  the  shop  or  in  shipping,  or  which  shoips  de- 
fective workmanship  shall  be  rejected.    This  requirement  applies 
not  only  to  the  individual  pipe  but  to  the  shipment  on  any  con- 
tract as  a  whole.    Among  other,  the  following  defects  are  speci- 
fied as  constituting  poor  workmanship,  and  in  the  presence  of 
any  or  all  of  them  in  any  individual  culvert  pipe^  or  in  general 
in  any  shipment, shall  constitute  sufficient  cause  for  rejections 
Uneven  laps,  elliptical  shaping;  variation  from  a  straight  cen- 
ter line;  ragged  or  diagonal  sheared  edges;  loose,  enevenly  lined 
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or  spaced  rivets;  poorly  formed  rivet  heads j  unfinished  ends;  il- 
legible brands;  Ijick  of  rigidity;  bruised,  scaled  or  broken  spelter 
coating;  dents  or  bends  in  the  metal  itself. 

(i)    Field  Inspection  and  Acceptance »    The  field  inspection 
shall  be  made  by  the  engineer,  who  shall  be  fiirnished  by  the  contrac- 
tor with  an  itemized  statement  of  the  sizes  and  lengths  of  culvert 
pipe  in  each  shipment.    This  inspectioji  shall  include  an  examina- 
tion of  the  culvert  pipe  for  deficiencies  in  length  of  sheets  used, 
nominal  specified  diameter,  net  length  of  finished  culvert  pipe,  and 
any  evidence  of  poor  'workmanship  as  outlined  above.  Th©  inspection 
may  include  the  taking  of  samples  for  chemical  analysis  and  deter- 
mination of  weight  of  spelter  coating.    The  inspection  shall  be 
mde  promptly  upon  notification  by  the  contractor  of  the  arrival 
of  the  material. 

The  pipe  mking  up  the  shipment  shall  fully  meet  the  require- 
ments of  these  specifications,  and  if  25  per  omt  of  the  pip©  in 
any  shipment  fails  to  meet  these  requirements  the  enbire  shipment 
niay  be  rejected. 

Where  samples  are  taken  for  chemical  analysis  and  determiiw.- 
tion  of  -weight  of  spelter  coating,  at  least  one  sample  from  which 
a  specimen  2  l/U  inches  may  be  prepared  shall  be  selected  from  each 
ten  culverts  of  a  shipment,  and  not  less  than  three  samples  shall 
represent  any  one  shipment* 

57*Qi^    CONSTRUCTION  METHODS.    Culverts  under  the  highway  shall  be 
placed  so  that  the  minimum  distance  from  finished  grade  of  roadway 
to  the  top  of  the  pipe  shall  be  not  less  than  one -half  the  diameter 
of  the  pipe  with  a  minimum  of  1  foot. 

A  trench  simll  b©  excavated  to  tha  depth  and  grade  establish- 
ed by  th©  engineer,  due  allowance  being  made  for  necessary  oaunber. 
The  bottom  of  the  trench  shall  be  shaped  to  conform  to  the  bottom 
of  the  pip©  and  to  afford  a  firm  and  uniform  bearing  throughout  th© 
©ntiro  length  of  the  culvert*    If,  in  the  opinion  of  th©  engineer, 
the  material  in  th©  bottom  of  the  excavation  is  of  such  a  charac- 
ter as  to  cause  unequal  settlement  along  the  length  of  the  culsrort, 
th©  tr©nch  shall  he  dug  below  th©  grade  given,  to  such  a  depth  as 
ordered,  and  backfilled  with  gravel  or  other  suitable  material  and 
thoroughly  tamped  or  otherwise  compacted  to  insure  an  unyielding 
foundation.    Tifher©  the  trench  is  in  solid  rook  or  other  hard  mater- 
ial, it  shall  be  excavated  to  a  depth  of  at  least  6  inches  below 
the  grade  ©stablishod  for  th©  bottom  of  th©  pip©,  and  this  addition- 
al excavation  shall  b©  backfill©d  with  suitable  material  in  such 
manner  as  to  insure  a  uniform  bearing  for  the  entire  length  of  the 
culvert. 

The  pip©  shall  be  laid  in  the  trench  with  th©  s©parat©  3©c- 
tions  firmly  jointed  tog©th©r  and  with  outside  laps  of  circumf©r©n- 
tial  joints  pointing  upstr©am  and  with  longitudinal  laps  on  th©  sides. 
Any  m©tal  in  joints  which  is  not  thoroughly  protected  by  galvani- 
sing shall  be  coated  with  a  suitable  asphaltum  paint* 


Selected  backfilling  material,  free  from  stones,  frozen  lumps 
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or  clods,  shall  be  placed  under  and  around  the  pipe  and  thoroughly 
tamped  or  otherwise  compacted  in  place.    The  trench  shall  be  com- 
pletely filled  and  the  pipe  covered  to  a  depth  of  at  least  1  foot 
with  hand --placed  and  properly  compacted  materials  before  the  con- 
struction of  embankment  over  the  culvert  shall  proceed  in  the  usu- 
al manner. 

If  trenching  is  not  required,  the  culvert  pipe  shall  be  laid, 
true  to  line  and  grade,  on  a  bed  that  is  uniformly  firm  through- 
out its  entire  length,  and  the  backfilling  around  and  over  the 
pipe  shall  be  completed  as  specified  in  the  preceding  paragraph* 

The  pipe  shall  be  so  shipped  and  handled  as  to  prevent  bruis- 
ing, scaling  or  breaking  the  spelter  coating.    In  no  case  shall 
pipes  bo  dragged  on  the  ground. 

I  The  vertical  diameter  of  all  pipe  UB  inches  in  diameter  under 

fills  of  25  feet  or  more,  and  of  all  pipe  of  more  than  J^Q  inches 
in  diameter,  shall  be  elongated  approximately  5  PQr  cent  before 
the  backfill  is  made.    The  ocmpression  sills  used  in  this  deflec- 
tion of  the  pipe  shall  be  of  wood  and  shall  extend  the  full  length 
of  the  pipe.    The  bottom  sill  shall  consist  of  one  row  of  not  less 
than  6-inch  x  6-inch  timber  and  the  top  sill  shall*  consist  of  two 
rows  of  not  less  than  6-inch  x  6-inch  timbers  placed  side  by  side. 
Each  timber  in  a  sill  shall  be  not  less  than  10  feet  in  length. 
The  vertical  struts  shall  be  not  less  than  6-inch  x  6-inch  timbers 
and  of  the  proper  length  to  give  a  uniform  deflection  of  the  pipe 
to  the  specified  elongated  diameter.    Vertical  struts  shall  be 
placed  not  more  than  6  feet  apart.    Gaps  between  the  upper  sill 
and  vertical  struts  shall  be  not  less  than  6  x  6  x  12  inches  in 
size.    Struts  shall  be  left  in  place  for  at  least  one  month  after 
completion  of  the  embankment, 

57,05    METHOD  OP  JmSUREMENT  AND  MSIS  OP  PAYMENT,    This  item 
shall  be  paid  for  at  the  contract  unit  prices  bid  per  foot  of 
corrugated  metal  pipe  culvert  of  the  several  sizes,  measured  com- 
plete in  place,  which  price  shall  be  full  compensation  for  furnish- 
ing, hauling  and  installing  the  pipe,  for  preparation  of  the  bed 
I      and  backfilling  and  for  all  material,  equipment,  tools,  labor  and 
incidentals,  but  shall  not  be  payment  for  excavation  nor  for  con- 
crete or  masonry  headwalls. 

Should  it  be  determined  on  construction  that  the  length  of 
any  culvert  as  called  for  on  the  plans  is  insufficient,  then  the 
contractor  shall  provide  and  place  the  necessary  additional  length 
required  at  the  contract  unit  prices  bid  per  foot  for  the  appro- 
priate sire,  but  the  furnishing  and  placing  of  additional  con- 
necting bands  necessitated  because  of  such  change  in  culvert  length, 
shall  be  paid  for  as  extra  work  in  accordance  with  the  provisions 
of  Section  9«(^  of  these  specifications* 
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SECTION  58 
REIAYHTG  PIPE  CULVERTS 

58.01  DESCRIPTION.    This  item  shall  consist  of  the  careful  remov- 
ing, cleaning  and  preserving  of  pipe  from  existing  pipe  culverts 
and  relaying  the  same  as  shown  on  the  plans  or  as  designated  by  the 
engineer. 

58.02  CONSTRUCTION  METHODS.    The  construction  methods  shall  conform 
to  those  required  in  the  specifications  for  the  various -kinds  of 
pipe  laid  as  hereinbefore  specified  in  Sections  ^6,0h  and  57»04. 

58.03  IffiTHOD  OF  MEASUREJjENT.  This  item  shall  be  measured  by  the 
actual  number  of  lineal  feet  of  pipe  relaid  as  directed,  complete 
in  place. 

58.OI4.    BASIS  OF  PAYMENT.    Relaid  culvert  pipe,  measured  as  provided 
above,  shall  be  paid  for  at  the  contract  xmit  prices  per  lineal 
foot  bid  for  "Relaying  Pipe  Culvert",  of  the  various  -types  but  ir- 
respective of  size,  vfhich  prices  shall  be  full  compensation  for  the 
removal,  cleaning,  preservation,  hauling  and  relaying  the  pipe  and 
backfilling,  for  any  necessary  cutting  of  pipe,  for  furnishing  new 
coupling  bands  required,  and  for  all  labor,  equipment,  tools  and 
incidentals  necessary  to  complete  the  work;  except  that  excavation 
for  the  removal  and  relaying  of  the  pipe  shall  be  measured  and  paid 
for  as  "Culvert  Excavation"  in  accordance  with  the  provisions  of 
Section  lii  of  these  specifications,,  and  new  concrete  or  masonry 
headwalls,  if  required,  shall  be  paid  for  as  a  separate  item  or  items. 
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SECTION  59 
REMOVAL  OF  PIPE  CULVERTS 

59.01  DESCRIPTION,    This  item  shall  consist  of  the  removal  of  pipe 
culverts  from  beneath  the  existing  roadbed  or  from  other  locations 
as  may  be  designated  on  the  plans  or  by  the  engineer,  and  their 
cleaning  and  disposal  or  storage  as  directed*    It  does  not  include 
the  removal  of  culverts  that  are  to  be  relaid  in  the  roadway  under 
contract* 

59.02  CONSTRUCTION  METHODS.    Excavation  necessary  for  the  removal 
of  pipe  culverts  may  be  made  by  any  method  that  does  not  involve 
injury  to  the  pipe*    Any  pipe  that  in  the  course  of  removal  or 
handling  is  bent,  torn,  crushed,  or  otherwise  dewaaged,  shall  be  re- 
placed by  the  contractor  with  an  equal  length  of  pipe  of  the  same 
diameter,  quality  and  condition,  or  the  contractor  shall  reimburse 
the  State  in  an  amount  equivalent  to  the  cost  of  replacing  the 
damaged  pipe  with  an  equal  amount  of  new  pipe  of  the  same  diameter 
and  quality.    Backfill  of  the  excavation  occasioned  by  the  removal 
of  the  pipe  shall  be  tamped  or  otherwise  compacted  to  the  same  de- 
gree of  compaction  as  that  specified  for  the  adjacent  fills. 

59.03  METHOD  OF  MSASURSMBNT.    This  item  shall  be  measured  by  the 
actual  number  of  lineal  feet  of  pipe  r^oved  aa  directed. 

59,Oi4.    BASIS  OF  PAYMENT.    Removal  of  pipe  culverts,  measured  as 
provided  above,  shall  be  paid  for  at  the  contract  unit  prices  bid 
for  ^Removal  of  Pipe  Culverts**,  of  the  various  types,  irrespective 
of  size,  whioh  price  shall  be  full  compensation  for  the  removal, 
cleaning,  preservation  and  stockpiling  of  the  pipe  and  backfilling 
of  the  excavation  and  for  all  labor,  equipment,  tools,  and  inci- 
dentals necessary  to  complete  the  work  except  that  excavation  for 
the  removal  of  the  pipe  shall  be  measured  and  paid  for  as  "Culvert 
Excavation*  in  accordance  with  the  provisions  of  Section  lU  of 
these  specifications. 
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SECTION  60 
PIPE  SYPHONS 

60.01    DESCRIPTION*    This  item  shall  consist  of  furnishing  and  plac- 
ing, as  directed,  syphon  pipe  of  galvanized  corrugated  metal,  or  of 
reinforced  concrete,  of  the  sizes  and  dimensions  shown  on  ^he  plans* 

60»02    MA.TERIAIS,    (a)    Galvanized  corrugated  metal  syphon  pipe  shall 
conform  to  the  specifications  for  corrugated  metal  pipe  as  herein- 
before contained  in  Section  57»    In  addition,  the  seams  and  joints 
shall  be  close  riveted  and  soldered  water-tight*    Where  f^  eld  con- 
nections are  necessary,  they  shall  be  made  water-tight  by  the  addi- 
tion of  a  concrete  collar  composed  of  Class  D  concrete,  or  approved 
lt3  cement  mortar  oast  around  the  joint*    This  collar  shall  be  at 
least  6  inches  thick  and  shall  extend  at  least  1  foot  on  each  side 
of  the  joint*    The  cement  mortar  and  the  components  thereof  shall 
conform  to  the  requirements  for  cement  mortar  as  contained  in  Sec- 
tion 61*    Field  connections  will  not  be  allowed  within  I5  feet  of 
the  center line  of  the  road* 

In  lieu  of  field  oonneotions  constructed  with  concrete  collars, 
necessary  field  connections  may  be  constructed  as  follows!    The  cor- 
rugated metal  connection  bands  shall  be  12  inches  wide  for  all  diam- 
eters of  syphon  pipe*    These  bands,  however,  will  not  be  connected 
by  angle  lugs  as  described  in  Section  37*03  (g)  of  these  specifica- 
tions, but  will  be  tightened  around  the  periphery  of  the  syphon  pipe 
by  means  of  f  o\ir  round  mild  steel  galvanized  rods,  7/l6-inch  or  1/^- 
inch  diameter,  which  have  been  formed  to  thB  circumference  of  the 
pipe,  threaded  for  at  least  5  inches  at  both  ends  of  the  rods,  and 
of  siaf fioient  length  for  insertion  through  a  two-4ioled  tank  lug  and 
fastened  by  means  of  galvanized  hexagonal  nuts*    There  shall  also  be 
furnished  with  each  connection  band  sufficient  asphalt  compound  of 
such  consistency  that  it  may  be  formed  by  hand  in  the  field  into  as- 
phalt "ropes*^  to  fill  the  second  corrugation  on  the  end  of  eanh  pipe 
section  before  the  band  is  placed  around  the  pipe,  tfaxis  providing  a 
water-^ight  bond  between  the  syphon  pipe  and  the  connection  band* 
There  shall  also  be  furnished  a  gasket  of  rubber,  or  other  approved 
material,  for  insertion  under  the  laps  of  the  oonneotion  band* 

(b)    Beinforced  ooncrete  syphon  pipe  shall  meet  requirements 
as  set  forth  by  the  American  Society  of  Testing  lisiterials  under  Ser- 
ial Designation  C  76  or  by  the  Association  of  State  Highway  Offi- 
cials under  Specification  M  UI9    In  addition,  syphon  pipe  shall  be 
fVarnished  in  various  shapes  and  lengths  to  conform  to  design  as 
shown  on  the  plans,  and  pipe  sections  shall  be  so  oonstruoted  as  to 
afford  a  water-^ight  connection  that  will  be  satisfactory  to  the 
engineer.    Either  lock  joint,  oopper  strip  or  rubber  band  type  of 
standard  make  will  be  satisfactory.    On  look  joint  or  copper  strip 
type  a  grout  made  of  one  part  Portland  oement  and  two  parts  sand 
shall  be  used  to  make  a  water-^ight  oonneotion* 

60*03    CONSTRUCTION  METHODS*    (a)    Galvanized  corrugated  metal  sy- 
phon pipe  shall  be  laid  in  accordance  with  the  methods  described  in 
Section  31 •(h  for  galvanised  corrugated  metal  pipe  oulvert* 
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(b)    Belnforoed  concrete  syphon  pipe  shall  be  laid  to  lines  as^ 
staked  which  shall  be  a  minimxM  of  12  inches  from  the  top  of  pipe  to 
the  lowest  elevation  of  side  ditch  so  that  none  of  the  pipe  will  be 
exposed  in  the  section. 

A  trench  shall  be  excavated  to  the  depth  and  grade  established 
by  the  engineer^    The  bottan  of  the  trench  shall  be  shaped  to  con- 
form to  the  bottom  of  the  pipe  and  to  afford  a  firm  and  uniform 
bearing  throughout  the  entire  length  of  the  syphon.    If,  in  the 
opinion  of  the  engineer,  the  material  in  the  bottcnn  of  the-  excava- 
tion is  of  such  character  as  to  cause  unequal  settlement  along  the 
length  of  the  syphon,  the  trench  shall  be  d\ig  bel^  the  grade  given, 
to  such  a  depth  as  ordered,  and  backfilled  with  gravel  or  other 
suitable  material  and  thoroughly  tamped  or  otherwise  compacted  to 
insure  an  unyielding  foundation.    Hhere  the  trench  is  in  solid  rook 
or  other  hard  material,  it  shall  be  excavated  to  a  depth  ef  at 
least  6  inches  below  the  grade  established  for  the  bottom  of  the 
pipe,  and  this  additional  excavation  shall  be  backfilled  with  suit- 
able material  in  such  a  manner  as  to  insure  a  uniform  bearing  for 
the  entire  length  of  the  syphon. 

The  pipe  shall  be  laid  in  the  trench  with  the  separate  sections 
firmly  jointed  together,  with  all  connections  made  with  the  excep- 
tion of  inside  grouting*    Grouting  thoroughly  finished  to  a  smooth 
surface  on  the  inside  of  the  pipe  shall  not  ba  made  until  fill  is 
completed  and  allowed  to  settle  for  a  period  of  not  less  than  two 
weeks. 

Selected  backfilling  material,  free  from  stones,  frozen  lumps 
and  olods,  shall  be  placed  under  the  pipe.    After  the  bedding  has 
been  prepared  and  the  pipe  installed,  selected  material  from  excava- 
tion or  borrow  shall  be  placed  alongside  the  pipe  in  layers  not 
exceeding  6  inches  in  depth  and  compacted  thoroughly  so  that  on  each 
side  of  the  pipe  there  shall  be  a  berm  of  thoroughly  ccmpacted  ma- 
terial at  least  as  wide  as  the  external  diameter  of  the  pipe,  ex- 
cept insofar  as  undisturbed  material  obtrudes  upon  this  area*  Bach 
layer  shall  be  compacted  by  rolling  or  by  tamping  with  mechanical 
rammers,  or  by  hand  tamping  with  heavy  iron  tampers,  the  tamping 
faces  of  which  shall  not  exceed  2^  square  inches  in  area,  special 
care  being  taken  to  compact  the  fill  thoroughly  under  the  haunches 
of  the  pipe*    This  method  of  filling  and  ocmpaoting  shall  be  contin- 
ued until  the  embankment  has  reached  an  elevation  6  inches  above 
the  top  of  the  pipe* 

The  pipe  shall  be  shipped  and  heuidled  so  as  to  prevent  chipping 
or  breaking  and  no  pipe  shall  be  placed  showing  any  defect  at  the 
joints  that  would  not  allow  a  perfect  connection* 

6O.OI+    METHOD  OP  WBASUEBMENT  AKD  BASIS  OP  PAYMKHT*    Pipe  syphon 
shall  be  measured  by  the  lineal  foot  of  pipe  complete  in  place. 
This  item  shall  be  paid  for  at  the  contract  unit  price  per  foot  bid 
for  the  different  diameters  of  pipe,  which  price  and  payment  shall 
be  full  compensation  for  furnishing,  hauling  and  installing  the  pipe, 
and  for  all  materials,  equipment,  tools,  labor  and  incidentals  nec- 
essary to  complete  the  item,  but  shall  not  constitute  payment  for 
Excavation  or  headwalls* 
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SBCTION  61 


CEMENT  RUBBLE  mSONRY 


61.01    DESCRIPTION.    This  item  shall  consist  of  oement  rubble 
masonry  composed  of  approved  stones  laid  in  mortar  beds  and  con- 
structed in  conformity  idth  the  plans  or  as  directed  In  writing  by 
the  engineer. 

6l»02    Ma.TERIAL»    The  Portland  oement  and  water  for  the  mortar  shall 
be  such  as  to  conform  with  the  respective  requirements  for  these 
materials  as  contained  in  the  specifications  hereinbefore  given  for 
concrete. 

The  stone  for  rubble  masonry  shall  be  clean*  hard,  and  of  a 
kind  known  to  be  durable.    All  weathered  stone  shall  be  rejected. 
The  individual  atones*  except  for  filling  Joints*  shall  have  a 
thickness  of  not  less  than  3  inches  and  a  width  of  not  less  than 
1-1/2  times  the  thickness  or  less  than  12  inches «    No  stone,  except 
headers*  shall  have  a  length  less  than  I-I/2  times  its  width. 

Mortar  sand  shall  consist  of  clean*  hard*  durable*  uneoated 
particles*  free  from  lumps  of  clay*  soft  or  fleiky  material*  loam  and 
organic  matter.    At  the  time  of  use*  it  shall  be  free  from  lumps  of 
frozen  material. 

Mortar  sand  shall  be  uniformly  graded  from  coarse  to  fine*  and 
when  tested  by  means  of  laboratory  sieves  shall  meet  the  following 
requirements s 


Mortar  sand*  when  subjected  to  the  mortar  strength  test*  shall 
have  a  tensile  strength*  at  the  age  of  7  days  and  28  days*  of  not 
less  than  73  P®''  cent  of  that  developed  by  mortar  of  the  same  pro- 
portions and  consistency*  made  of  the  same  oement  and  standard 
Ottawa  sand. 

Mortar  sand  shall  be  free  from  injurious  organic  impxirities. 
Sand  subjected  to  the  color  test  for  organic  impurities  and  produc- 
ing  a  color  darker  than  the  standard  shall  be  rejected  xrnless  it 
passes  the  mortar  strength  test.    Not  more  than  3  P^^^  cent  shall  be 
removed  by  the  decantation  test. 

61.03    CONSTRUCTION  MBTHODS.    All  rubble  masonry  shall  be  construct- 
ed by  experienced  workmen.    Selected  stones*  roughly  squared  and 
pitched  to  lines*  shall  be  used  at  all  angles  and  ends  of  walls. 
All  stones  shall  be  thoroughly  wet  prior  to  laying  and  be  laid  with 
practically  horixontal  beds;  large  flat  stones  shall  be  selected 
for  the  bottom  courses.    All  courses  shall  be  laid  with  bearing 
beds  parallel  to  the  natural  bed  of  the  material.    All  stones  shall 
be  fully  bedded  in  Portland  cement  mortar  mixed  in  the  proportion  of 
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one  part  oement  to  three  pcurts  of  sand  and  shall  be  so  placed  as  to 
break  joints  at  least  6  inches  and  form  a  firm  bond.    Mortar  which 
is  not  used  within  30  minvrtiea  after  water  has  been  added  shall  be 
wasted.    Hetempering  of  mortar  will  not  be  permitted* 

For  mortar  the  sand  and  eement  shall  first  b©  mixed  dry  in  a 
tight  box  until  the  mixture  assiiaes  a  uniform  color^  after  whloh 
water  shall  be  added  as  the  mixing  continues  until  the  mortar  at- 
tains a  consistency  such  that  it  can  be  easily  handled  and  spread 
with  a  trcw©l« 

Headers  sh^ll  be  distributed  uniformly  through  the  mils  @f 
the  structure  so  as  to  form  at  least  one-fifth  of  the  ein^osed  8ur« 
faces*    They  shall  be  of  such  lengths  as  to  extend  through  the  faee 
wall  into  the  backing  at  least  12  inches,  and  where  a  wall  is  less 
than  16  inches  in  thickness  the  headers  shall  extend  entirely 
through  fram  front  to  back  face* 

The  interior  of  the  walls  shall  be  built  up  so  that  the  stones 
of  which  it  is  composed  will  be  bonded,  and  so  that  no  open  spaces 
will  be  left*    Horlsontal  joints  in  the  face  shall  not  exceed  1 
inoh  in  thickness  and  vertloal  joints  sh&ll  not  exceed  2  inches  in 
width*    Ho  spalls  shall  be  used  in  the  faca  of  a  wall«  and  the  face 
stones  shall  be  se  well  bedded  that  none  will  be  needed*  "^lla 
shall  be  provided  with  weep  holes  i^erever  called  for  on  the  plans 
or  directed  by  the  engineer*    If  a  stone  is  loosened  after  the  mor» 
tar  has  set  it  shall  be  removed,  the  mortar  cleaned  off^  and  the 
gtone  relaid  with  fresh  mortar* 

This  class  of  masonry  shall  be  finished  with  a  concrete  ooping 
or  with  a  top  course  consisting  of  roughly  shaped  stones*  Copings^ 
bridge  seats,  and  backwalls,  unless  otherwise  specified,  shall  be 
of  Class  A  concrete,  which  shall  be  not  less  than  &  inches  thick 
and  wide  enough  to  cover  the  full  width  of  the  wall  and  shall  be 
oast  in  place*    If  a  stone  ooping  is  specified,  the  stones  shall  be 
not  less  than  3  inches  thick,  frola  1-1/2  to  I4.  feet  long  and  wide 
enough  to  cover  the  top  of  the  wall,  set  in  full  mortar  beds  as 
shown  on  tae  plans* 

After  the  stone  is  all  laid  as  above  specified  the  face  joints 
shall  be  thoroughly  cleaned  of  all  mortar  to  a  depth  of  1  inch. 
The  joints  shall  then  be  wetted  and  pointed  with  '"ortland  cement 
mortar  mixed  In  the  proportion  of  one  ^rt  of  G^sm&nt  to  one  part  of 
sand* 

No  masonry  shall  be  laid  or  pointing  done  in  freezing  weather 
nor  when  stone  contains  frost,  without  the  permission  of  the  engi- 
neer, and  the  exercise  of  such  precautions  as  he  my  direct*  In 
hot  or  dry  weather  the  masonry  before  and  after  pointing  shall  be 
satisfactorily  protected  from  the  sun  and  kept  wet  for  a  period  of 
at  least  3  days  before  cocipletion*    Any  work  damaged  by  frost  or 
because  of  Improper  protection  from  the  sun  shall  be  removed  and 
replaced  at  the  contractor's  expense. 

61*014.  BASIS  OP  PAYMBNT*  This  work  shall  be  measured  in  accordance 
with  the  dimensions  shown  on  the  plans,  except  where  changes  are 
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<yrd©red  by  th©  engineer,  and  -will  ba  paid  for  at  the  unit  price 
bid  per  cubic  yard  for  cement  mbbl©  masonry  caaplete  in  place, 
which  price  and  payment  will  be  full  compensation  for  the  concrete 
coping  or  stone  top  course,  whichever  is  required,  and  for  all 
materials,  equipment,  tools,  labor  and  incidentals  necessary  to 
complete  the  item^ 
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SECTION  62 
DRY  RUBBLE  mSONRY 

62.01  DBSCRIPTION.    This  item  shall  consist  of  the  construGtion  of 
dry  rubble  masonry  ooraposed  of  approved  stones  laid  without  mortar 
so  as  to  fit  neatly  and  firmly,  and  built  in  conformity  with  the 
plans  or  as  directed  by  the  engineer. 

62.02  mTERIALo    The  stones  shall  be  sound,  durable,  free  from 
structural  defects,  and  shall  be  free  from  rounded,  w=orn  or  weather- 
ed surfaces^  and  clean  of  earth,  clay  or  other  foreign  substances. 
No  stone  shall  be  used  which  has  a  minimum  thickness  of  less  than  $ 
inches,  a  miniaium  width  of  less  than  12  inches,  or  which  is  less 
than  1/2  cubic  foot  in  volume.    In  the  lower  course  of  a  dry  rubble 
wall  no  stone  shall  be  used  which  has  a  volxme  of  less  than  1  cubic 
foot.    Saiiall  stones  may  be  used  for  pinning  and  filling  interstices 
in  the  heart  of  the  wall. 

62.03  iSETHOD  OF  CONSTRUCTION.    All  dry  rubble  masonry  shall  be  con- 
structed by  experienced  workmen.    The  stone  sh&ll  be  roughly  dressed 
on  beds  and  joints  and  laid  on  natural  bads,  being  well  bonded  and 
breaking  joints  at  least  6  inches.    Walls  need  not  be  built  in 
courses,  but  shall  be  so  constructed  that  no  part  is  materially  in 
advance  of  the  other.    In  all  oases  the  base  thickness  of  dry  walls 
shall  be  at  least  half  the  height,  which  shall  not  exceed  8  feet. 
Headers  shall  be  distributed  uniformly  throughout  thfs  mil,  so  as  to 
form  approximately  one -fifth  of  the  exposed  faces,  and  shall  extend 
through  the  face  wall  and  into  the  backing  at  leaet  12  inches.  Wiare 
a  wall  is  less  than  18  inches  thick^  the  headers  shall  extend  entire- 
ly through  from  front  to  back  face.    Where  the  wall  is  more  than  18 
inches  thick,  the  headers  shall  either  extend  entirely  through  or 
overlap  at  least  6  inches*    Walls  shall  be  built  up  so  as  to  leave 

no  appreciable  open  spaces,  and  only  sufficient  spalls  shall  be  used 
to  wedge  the  larger  stones  in  place.    This  class  of  masonry  shall 
be  finished  wit)i  a  top  course  or  coping  consisting  of  roughly  shaped 
stones  not  less  than  6  inches  thick,  frcsa  I-I/2  to  h  feet  long,  and 
wide  enough  to  cover  the  top  of  the  wall,  carefully  laid  in  solid 
beds. 

62. oil    BASIS  OF  PARENT.    This  work  will  be  measured  in  accordance 
with  the  dimensions  shown  on  the  plans,  except  where  changes  are 
ordered  by  the  engineer,  and  will  b©  paid  for  at  the  unit  price  bid 
per  cubic  yard  for  dry  rubble  masonry  complete  in  place,  which 
price  and  payment  will  be  full  compensation  for  the  coping  and  all 
materials,  equipment,  tools,  labor  and  incidentals  necessary  to  com- 
plete the  item. 
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SECTION  63 


GKOIJTED  RIPRAP 


63.01  DESCRIPTION,    This  work  shall  consist  of  a  protective  cover- 
ing of  approved  stone^  rook  fragments,  or  waste  concrete  slabs 
(hereinafter  referred  to  as  stone)  hand -placed  and  grouted,  and 
constructed  in  accordance  with  the  requirements  of  the  contract. 
The  minimum  thiclaiess  shall  be  9  inches  or  as  otherwise  specified* 

63.02  MATERIALS,    (a)    The  stone  shall  be  sound  and  durable,  not 
less  than  3  inches  in  thickness  nor  contain  less  than  l/2  of  a 
cubic  foot  in  volume.    No  stone  shall  be  used  that  does  not  e:3ctend 
through  the  riprap, 

(b)  The  grout  shall  consist  of  one  part  of  Portland  cement 
and  three  parts  of  sand,  thoroughly  mixed  with  water  to  produce 
grout  of  a  thick,  creamy  consistency. 

(c)  Mortar  sand  shall  consist  of  clean,  hard,  durable  xmcoated 
particles  free  frcan  lumps  of  clay,  soft  or  flaky  material,  loam  and 
organic  matter.    At  the  time  of  use  it  shall  be  free  from  lumps  of 
fro sen  material. 

Mortar  sand  shall  be  uniformly  graded  from  coarse  to  fine  and 
when  tested  by  means  of  laboratory  sieves  shall  meet  the  following 
requirements* 


Mortar  sand,  when  subjected  to  the  mortar  strength  test,  shall 
have  a  tensile  strength  at  the  age  of  7  days  and  28  days  of  not  less 
than  75  P®r  coot  of  that  developed  by  mortar  of  the  same  proportions 
and  consistency  made  of  the  same  cement  and  standard  Ottawa  sand. 

Mortar  sand  shall  be  free  from  injurious  organic  impurities. 
Sand  subjected  to  the  color  test  for  organic  impurities  and  produce 
ing  a  color  darker  than  the  standard,  shall  be  rejected  unless  it 
passes  the  mortar  strength  test, 

63,03    MEIHQD  OF  CONSTRUCTION,    Unless  otherwise  specified,  the 
slopes  upon  which  the  grouted  riprap  is  to  be  placed  shall  conform 
to  the  slopes  of  the  cross -sections  of  the  embankment  as  shown  on 
the  plans.    The  grouted  riprap  shall  commence  in  a  trench  18  inches 
below  the  toe  of  the  slope  of  the  embankment  (unless  otherwise 
specified)  and  shall  progress  upward.    The  ends  of  riprap  walls 
shall  be  keyed  into  the  earth  or  embankment  slopes  a  minimum  of  2I4 
inches  from  the  outer  face  of  the  riprap  and  for  the  full  height  of 
the  riprap  wall.    Each  stone  shall  be  laid  by  hand  perpendicular  to 
the  slope  and  shall  be  firmly  bedded  against  the  slope  and  against 
adjoining  stone,  and  shall  be  laid  with  well-broken  joints.  Care 
shall  be  taken  to  keep  earth  and  sand  from  filling  the  spaces  between 
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the  stones* 

After  the  stone  has  been  placed,  the  voids  shall  he  filled  with 
spalls  or  small  stones  in  such  a  manner  that  all  stones  are  tightly 
wedged  or  keyed.    The  finished  surface  shall  present  an  even,  tight 
and  reasonably  plane  surface  varying  not  more  than  3  inches  from 
the  required  contour. 

Crevices  shall  be  completely  filled  with  grout  to  a  minimum 
depth  of  3  inches,  after  which  the  surface  shall  be  swept  with  a 
stiff  broom»    No  grouting  will  be  permitted  in  freezing  weather. 
In  hot,  dry  weather,  the  work  shall  be  protected  from  the  sun  and 
kept  moist  for  at  least  3  days  after  grouting* 

63»OU    BETHOD  OF  MEASUREMENT.    This  work  shall  be  measured  to  the 
nearest  l/2  square  yard  of  surface. 

63.05    BASIS  OP  PAYMENT,  This  work  shall  be  paid  for  at  the  unit 
price  bid  per  square  yard  for  grouted  riprap  oosiplete  in  place, 
which  price  and  payment  shall  constitute  full  compensation  for  all 
necessary  excavation,  backfilling,  materials,  equipment,  tools, 
labor  and  incidentals  necessary  to  complete  the  item. 
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SECTION  6h 

RIPRAP,  RANDOM  AND  IlAND  LAID 

6U.01    DESCRIPTION,    This  item  shall  consist  of  stone  placed,  as 
a  protective  covering,  along  the  slopes  of  embankments,  around  cul- 
vert inlets  or  outlets,  around  foundations  or  such  other  places  as 
may  be  indicated  in  the  plans  or  directed  by  the  engineer.  It 
shall  be  placed  in  conformity  -with  these  specifications  and  in  con- 
formity with  the  lines,  grades  and  dimensions  sho-wn  on  the  plans  or 
required  by  the  engineer* 

61j.,02    MATERIALS,    The  stone  or  rock  fragments  shall  be  hard,  sound 
and  durable  and  of  such  a  quality  that  they  will  not  disintegrate 
on  exposure  to  water  or  weathering, 

(a)  Hand  laid  Riprap,     The  stone  for  this  work  shall  be  sound, 
durable    stone,  not  less  than  3  inches  thick  nor  containing  less 
than  1/2  a  cubic  foot  in  volume  or  weighing  less  than  75  pounds. 
For  hand -laid  riprap,  no  stone  shall  be  used  that  does  not  extend 
through  the  revetment, 

(b)  Random  Riprap, 

(Type  a).    At  least  80  per  cent  by  weight  of  the  stone  shall 
have  a  voliune  of  not  less  than  1  cubic  foot  or  a  weight  of  not  less 
than  150  pounds. 

(Type  B),    Not  less  than  i+O  per  cent  of  the  total  volume  shall 
be  composed  of  stones  having  a  volume  of  not  less  than  J4.  cubic  feet 
and  not  more  than  20  per  cent  of  the  total  volume  may  be  composed 
of  stones  having  a  volume  of  less  than  1  cubic  foot» 

6i4..05    METHOD  OF  CONSTRUCTION,     (a)    Hand -Laid  Riprap,    A  trench  of 
the  design  and  dimensions  shown  in  the  plans  or  on  the  standard  de- 
tail plates  shall  be  excavated  along  the  toe  of  the  slope  to  a  sta- 
ble foundation  or  carried  to  a  point  belov/  scour,  but  in  no  case 
less  than  2  feet  below  the  toe  of  the  slope  and  a  course  of  the  lar- 
gest stone  placed  therein.    The  slope  protected  shall  not  be  steep- 
er than  the  angle  of  repose  cf  the  material  jmless  otherwise  indi- 
cated.   The  stones  shall  be  placed  with  their  beds  at  right  angles 
to  the  slope  and  so  far  as  practicable  the  larger  stones  shall  be 
used  in  the  lower  courses.    They  shall  be  laid  in  close  contact  so 
as  to  break  joints  and  so  placed  that  each  stone  will  rest  on  the 
slope  of  the  embankment  and  not  wholly  on  the  stone  below  it.  The 
spaces  between  the  larger  stones  shall  be  filled  with  spalls  se- 
curely rammed  into  place.    The  finished  work  shall  present  an  even, 
tight  and  reasonably  plane  surface,  varying  not  more  than  5  inches 
from  the  required  contour. 

Where  the  thickness  of  the  riprap  is  not  indicated  on  the  plana, 
it  shall  be  at  least  12  inches  measured  pci pendicular  to  the  slope. 

(b)    Random  Riprap,    The  stone,  graded  so  that  the  smaller 
stone  is  uniformly  distributed  throughout  the  mass,  shall  be  hand- 
led or  dumped  on  the  designated  slopes  to  form  the  cross  section 
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shown  on  the  plans.    The  rock  shall  be  roanipulated  siif ficiently  to 
secure  a  regular  surface  and  mass  stability.    Where  the  thickness 
of  the  riprap  is  not  shown  on  the  plans  it  shall  be  at  least  18 
inches  measured  perpendicular  to  the  slope. 

Unless  otherwise  ordered  by  the  engineer,  riprap  shall  extend 
from  2  feet  below  the  toe  of  the  slope  to  mean  high  water  elevation. 

6i4..0U    METHOD  OF  MEASUREMENT,    The  yardage  to  be  paid  for  shall  be 
the    number  of  cubic  yards  of  hand-laid  riprap  or  random  riprap, 
measured  in  place,  completed  and  accepted.    The  work  shall  be  mea- 
sured, when  complete  in  place  as  ordered,  to  the  nearest  l/2  cubic 
yard, 

6U,05    BASIS  OP  PAYMENT,    This  work  will  be  paid  for  at  the  unit 
price  bid  per  cubic  yard  for  hand-laid  riprap  or  random  riprap,  as 
the  case  may  be,  complete  in  place,  which  price  and  payment  shall 
constitute  full  compensation  for  all  necessary  excavation,  back- 
filling, materials,  equipment,  tools,  labor  and  incidentals  nec- 
essary to  complete  the  item. 
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SECTION  65 
HAND-UID  ROCK  EMBANKMENT 


65.01  DESCRIPTION,    This  item  shall  consist  of  strengthening  em- 
bankments, when  slopes  have  been  necessarily  steepened,  by  the  use 
of  hand-laid  rock  which  shall  be  constructed  according  to  the  lines 
and  dimensions  given  by  the  engineer  before  work  is  started. 

65.02  M6.TERIAL.    The  stone  for  this  work  shall  be  sound  and  durable j 
not  less  than  l/2  cubic  foot  in  volume,  and  my  be  taken  lYom  the 
adjacent  excavation. 

65.03  METHOD  OF  CONSTRUCTION.    An  adequate  footing  shall  first  be 
excavated  in  stable  ground  along  the  toe  of  the  slope  of  the  proposed 
fill.    The  selected  stone  material  shall  be  placed  by  hand  on  this 
prepared  footing  and  additional  stone  laid  up  to  the  width  and  dmen- 
sions  directed.    Care  shall  be  taken  to  have  the  stones  bonded  to 
some  extent  and  securely  bedded.    Spalls  shall  be  used  to  fill  voids. 
The  hand-laid  rock  embankment  thus  constructed  shall  be  backed  by 
the  usual  embankment  placed  as  prescribed  under  earthwork. 

65.014.    METHOD  OF  MEASUREMENT*    Hand -laid  rock  embankment  shall  be 
measured  by  the  cubic  Y&rd  when  complete  in  place  as  ordered.  The 
excavation  for  the  footing  prescribed  shall  not  be  measured. 

When  stone  material  for  this  item  is  obtained  from  roadway  or 
other  prescribed  excavation,  no  deduction  frcm  the  excavation  yard- 
age for  the  stone  so  used  shall  be  mde» 

65.05    BASIS  OF  PAYMENT.    This  item  shall  be  paid  for  at  the  unit 
price  bid  per  cubic  yard  for  hand -laid  rook  embankment  complete  in 
place,  which  price  and  payment  shall  be  full  compensation  for 
selecting  €uad  placing  by  hand  the  material  measured,  and  for  all 
footing  excavation,  equipment,  tools,  labor,  and  incidentals  neces- 
sary to  complete  the  itaai» 
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SECTION  66 
UNDSRDBAIHS 

66. 01    DESCRIPTION,    This  item  shall  consist  of  th«  construction  of 
underdrains  at  such  places  as  are  shown  on  the  plans  or  as  are 
designated  by  the  engineer*    They  shall  have  suitable  outlets  in 
culverts  or  such  other  outlets  as  to  drain  water  entirely  away 
from  the  road  and  protect  the  outlet  of  the  drain*    They  shall  be 
constructed  directly  under  the  gutter  or  ditch  or  under  the  roadway 
to  the  line  and  grade  furnished  by  the  engineer  and  in  accordance 
with  the  plans  and  these  specif i cations « 

66*02    MA.TERIALS*    Pipe  for  underdrains  shall  be  concrete,  clay, 
perforated  corrugated  galvanised  sheet  metal,  whichever  is  shown  on 
the  plans  and  called  for  in  the  bid  schedule,  and  shall  be  of  the 
size  called  for* 

(a)  Concrete  Pipe*    Concrete  pipe  for  underdrains  shall  con- 
form to  the  reqioirements  for  nonreinforoed  concrete  pipe  as  given 
in  Federal  Specification  SS-P-37I,  except  that  the  absorption  test 
will  not  be  required  and  provided  that  the  strength  in  pounds  per 
linear  foot  shall  not  be  less  than  2,000  D«    D  is  the  symbol  for 
the  nominal  inside  diameter  of  the  pipe  in  feet* 

Concrete  pipe  of  porous,  perforated,  or  other  designs  will 
be  accepted  provided  the  pipe  meets  the  strength  requirement  given 
above  and  provided  further  that,  in  the  opinion  of  the  engineer, 
the  design  is  such  as  to  assure  performance  at  least  equal  to  that 
of  the  pipe  above  specified* 

(b)  Clay  Pipe*    Clay  pipe  for  underdrains  shall  conform  to 
the  requirements  of  Federal  Specification  SS-P-36I,  except  that 
the  absorption  test  will  not  be  required  and  provided  that  the 
strength  in  pounds  per  linear  foot  shall  not  be  less  than  2,000  D* 

D  is  the  symbol  for  the  nominal  inside  diameter  of  the  pipe  in  feet* 

Clay  pipe  of  porous,  perforated,  or  other  designs  will  be  ac- 
cepted provided  the  pipe  meets  the  strength  requirement  given 
above  and  provided  further  that,  in  the  opinion  of  the  engineer, 
the  design  is  such  as  to  assure  performance  at  least  equal  to  that 
of  the  pipe  above  specified* 

(c)  Perforated  Corrugated  Galvanised  Sheet  Metal  Pipe*  This 
pipe  shall  conform  to  the  requirements  of  Corrupted  Galvanised 
Sheet  Metal  Culvert  Pipe;  provided,  however,  that  where  6-  or  S-inch 
diameter  pipe  is  called  for,  the  pipe  shall  meet  the  said  require- 
ments in  all  respects  or  shall  meet  those  requirements  with  the 
following  modifications: 

1*    Shape  and  seams*    Pipe  shall  be  of  the  corrugated  full 
circle  type  having  securely  locked  or  welded  seams*    Locked  seams 
shall  be  turned  under  and  pressed  down  smoothly  so  as  not  to  affect 
the  shape  and  nominal  diameter  of  the  pipe* 

2.    Corrugations*    Corrugations  shall  be  not  less  than  I-3/8 
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inches  nor  more  than  1-7/8  inches  center  to  center,  measured  at 
ri^t  angles  to  the  direction  of  the  corrugations*    The  depth  of 
the  corrugations  shall  be  not  less  than  1/h  inch* 

3.    Gauge  and  weight*    The  metal  shall  be  18  gauge  or  heavier 
and  the  average  weight  per  linear  foot  of  finished  pipe  shall  be 
3*7  pounds  or  heavier  for  6-inch,  5  pounds  or  heavier  for  8-inch 
pipe*    Under runs  not  exceeding  5  P®r  cent  will  be  permitted* 

l;*    Perforations*    The  perforations  shall  be  at  least  l/U  of 
an  inch  in  diameter  as  measured  on  the  finished  pipe,  and  shall  be 
placed  in  the  inside  crests  of  all  corrugations*    The  rows  of  per- 
forations shall  be  spaced  on  approximately  l«dnch  centers,  measured 
c  ir  o  umf  er  ent  ia  1  ly «. 

5*    Connecting  bands*    Connecting  bands  shall  have  corrugations 
that  mesh  with  the  corrugations  in  the  pipe,  and  shall  be  fastened 
with  galvanized  bolts*    Other  eqioally  effective  methods  for  connect- 
ing the  sections  may  be  used  if  approved  by  the  engineer* 

(d)    Drains  at  Weep  Holes*    Around  weep  holes  in  wing  and 
abutment  walls  and  culvert  side  walls  there  shall  be  placed  at 
least  1/3  of  a  cubic  yard  of  coarse  gravel  or  broken  stone  not  less 
than  2  feet  in  any  dimension*    All  form  boards  or  other  obstructions 
shall  be  removed  from  the  drains  before  backfill  is  made*  The 
coarse  gravel  or  broken  stone  shall  be  clean  and  not  less  than  1 
inch  nor  more  than  3 -1/2  inches  in  size*    The  stone  or  gravel  shall 
be  thoroughly  tamped  after  being  placed* 

66.03    CONSTRUCTION  METHODS.    The  trench  shall  be  excavated  to  the 
width,  line  and  grade  given  by  the  engineer,  the  depth  of  trench  to 
vary  from  2-l/2  to  J+-I/2  feet  below  the  finished  surface  at  the  top 
of  the  trench  where  the  construction  is  under  the  gutter  or  ditch 
or  under  the  roadway,  and  to  depths  required  for  proper  drainage 
at  other  locations,  provided,  however,  that  wherever  the  plans  show 
the  required  depth,  such  depth  shall  govern  the  construction*  A 
2-inch  bed  (unless  otherwise  shown  on  the  plans,  in  which  case  the 
dimension  on  the  plan  shall  govern)  of  stone  or  gravel,  all  passing 
a  1-inch  sieve  and  retained  on  the  No.  h  sieve,  shall  be  spread  in 
the  bottom  of  the  trench  throu^out  its  entire  length  and  brought 
to  a  uniform  grade* 

Pipe  of  the  kind  and  size  required  shall  be  embedded  firmly  in 
the  bottom  course  of  stone*    Bell  and  spigot  pipe  shall  be  laid  with 
the  bell  ends  upgrade  and  the  spigot  ends  fully  entered  in  the  ad- 
jacent bells  but  not  mortared  or  otherwise  closed  to  the  desired 
infiltration  of  water*    The  joints  shall  be  covered  with  two-ply 
tar  paper  strips  not  less  than  6  inches  in  width  and  of  sufficient 
length  to  permit  the  ends  being  txirned  outward  and  laid  flat  on  the 
bottom  course  of  stone  on  either  side  of  the  pipe  for  a  distance  of 
3  inches. 

Unless  otherwise  shown  on  the  plana,  or  directed  by  the  engi- 
neer, perforated  pipe  shall  be  laid  with  the  perforated  side  of  the 
pipe  down  and  separate  sections  shall  be  firmly  joined  together. 
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After  the  pipe  has  been  laid  and  has  been  inspected  end  approved 
by  the  engineer,  clean  gravel,  or  broken  stone  filling,  ell  passing 
a  3-inch  sieve  and  retained  on  a  3/l4.-inch  sieve  (unless  otherwise 
shown  on  the  plans,  in  which  case  the  plans  shall  govern)  shall  be 
placed  carefully,  so  as  not  to  displace  the  pipe  or  joint  covering 
around  and  over  the  pipe,  to  within  12  inches  of  the  finished  ground 
surface  unless  otherwise  shown  on  the  plans,  in  which  case  the  plans 
shall  govern.    The  upper  12  inches  of  the  trench  shall  then  be  fil- 
led with  suitable  material  of  either  the  porous  or  impervious  type 
as  shown  on  the  plans  or  as  ordered  by  the  engineer.    All  filling 
shall  be  xamped  firmly. 

Where  shown  on  the  plans,  the  top  surface  of  the  gravel  back- 
fill shall  be  shaped  as  shown  and  sealed  with  a  course  of  mortar 
approximately  1  inch  in  thickness.    The  mortar  shall  consist  of 
Portland  cement  and  sand  mixed  with  water  in  the  proportions  of 
one  part  of  cement  to  five  parts  of  sand.    The  materials  for  the 
mortar  shall  be  subject  to  approval  by  the  engineer  before  being 
used* 

Where  blind  drains  are  called  for,  they  shall  be  dug  to  the 
cross  section  shown  on  the  plans  and  to  th®  depth  staked  by  the 
engineer.    The  trench  thus  prepared  shall  be  filled  with  stones* 
broken  stone,  or  gravel  of  the  approximate  sizes  shown  on  the  plans^ 
or  required  by  the  engineer,  to  within  12  inches  of  the  finished 
ground  surface.    The  upper  12  inches  of  the  trench  shall  then  be 
filled  with  suitable  material  of  either  the  porous  or  impervious 
type  as  shown  on  the  plans  or  required  by  the  engineer*    Both  stones 
and  surface  filling  shall  be  firmly  tamped. 

66. OU    METHOD  OF  MEASUREMENT  AND  BASIS  OF  PA-YMEilT.    (a)  Vitrified 
tile  underdrain,  porous  tile  underdrain,  and  blind  drain  shall  be 
measured  by  the  lineal  foot  and  shall  be  paid  for  at    the  unit  price 
bid  per  lineal  foot  for  the  item. 

(b)  Gravel  or  broken  stone  for  drains  at   weep  holes,  unless 
otherwise  specified,  shall  be  paid  for  at  the  unit  price  bid  per 
cubic  yard  for  unclassified  excavation,  or  if  the  drains  are  below 
the  natural  ground  surface  the  gj^vel  or  broken  stone  shall  be  con- 
sidered as  a  part  of  the  backfill  required  and  the  cost  of  placing 
such  material  shall  be  included  in  the  unit  bid  price  for  excavation 
for  structures. 

(c)  Excavation  work  and  backfill  will  be  measured  and  paid 
for  as  **Structure  or  Culvert  Excavation**  in  accordance  with  the 
provisions  as  hereinbefore  stated. 

The  unit  price  bid  for  underdrains  of  the  several  classes 
shall  be  for  the  items  complete  in  place  including  the  furnish- 
ing of  all  materials,  eqxaipment,  tools  and  labor  and  the  perfor- 
mance of  all  work  necessary  or  incidental  to  the  proper  comple- 
tion of  the  item,  or  items • 
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SECTION  67 
METAL  DITCH  LINING  AND  FLUME 

67. 01  DESCRIPTION.    This  item  shall  consist  of  the  construction  of 
flmes  or  the  installation  of  semi -circular  metal  ditch  lining  where 
it  is  necessary  to  adjust  or  protect  irrigation  or  drainage  system 
because  of  interference  with  highway  construction* 

67.02  MATERIALS,    (a)    Metal  flume  and  ditch  lining  shall  be  made 
of  20  gauge  (U»  S,  Standard)  galvanized  ferrous  sheets  and  shall  be 
of  semi -circular  type.    The  base  metal  and  spelter  coating  shall 
comply  with  the  physical  and  chemical  requireEsents  as  specified  here 
inbefore  for  culvert  pipe  in  Section  57«    The  complsted  flume  or 
ditch  lining  shall  consist  of  formed  and  beaded  sheets,  carrier  rods 
compression  bars,  shoes,  anchor  rods,  nuts  and  washers,  all  of  which 
shall  be  galvanized*    The  joints  between  successive  sheets  compris- 
ing the  lining  shall  be  designed  to  provide  rigidity  and  water  tight 
ness,  and  they  shall  offer  the  least  possible  resistance  to  flow* 
Carrier  rods,  compression  and  anchor  bars,  shoes,  nuts,  washers  and 
hanger  plates  shall  have  a  galvanized  coating  of  not  less  than  3/^ 
ounce  of  commercially  pure  zinc  pet*  square  foot  of  surface.  The 
coating  shall  be  capable  of  withstanding  three  1-ciinute  and  one  1/2- 
minute  immersions  in  a  standard  testing  solution  of  copper  sulphate 
without  showing  any  trace  of  metallic  copper  on  the  steel. 

(b)    The  lumber  used  shall  be  No.  1  common,  graded  according 
to  the  latest  Standard  Grading  and  Dressing  Rules  of  the  West  Coast 
Lumbermen's  Association,  or  equivalent  grades  of  other  regional 
associations  of  lumber  manufacturers  which  conform  to  the  basic  pre- 
visions of  the  **American  Lvmiber  Standards'*  as  adopted  by  the  U. 
Department  of  Commerce.    The  use  of  the  following  listed  species  of 
wood  will  be  alloweds    Douglas  Fir,  West  Coast  Hemlock,  Western  Red 
Cedar,  Ponder osa  Pine  and  Larch. 

67.03  CONSTRUCTION  BiffiTHODS*    The  framing,  erection  and  completion 
of  the  timber  portions  of  the  structure  shall  be  done  in  conformity 
with  the  appropriate  provisions  for  "Timber  Structures*  as  herein- 
before specified  in  Section  1^.6  and  in  accordance  with  the  detail 
plans. 

The  metal  ditch  lining  and  metal  flume  shall  be  laid  true  to 
line  and  grade,  on  a  bed  that  is  uniformly  firm  throughout  its 
entire  length.    The  separate  sections  shall  be  firmly  joined  to- 
gether with  the  outside  laps  of  circumferential  joints  pointing 
upstream* 

67. OU    METHODS  OF  MEASUREMENT  AND  BASIS  OF  PAYMENT,     (a)    Lumber  in 
flumes  shall  be  measured  and  paid  for  as  hereinbefore  provided  for 
in  Sections  it6.05  and  I46.O6,  "Timber  Structures 

(b)    Metal  flume  shall  be  measured  by  the  lineal  foot  of  metal 
flume  complete  in  place  and  shall  be  paid  for  at  the  unit  contract 
price  bid  for  this  item,  which  price  and  payment  shall  be  full  com- 
pensation for  all  materials  (including  all  fittings  such  as  carrier 
rods,  compression  and  anchor  bars,  shoes,  nuts,  washers,  etc.). 
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tools,  labor  and  equipment  and  for  the  performance  of  all  work 
necessary  or  incidehtal  to  the  proper  completion  of  the  item, 

(c)    Metal  ditch  lining  shall  be  measxired  by  the  lineal  foot 
of  ditch  lining  complete  in  place  and  shall  be  paid  for  at  the 
unit  contract  price  bid  for  this  item,  which  price  and  payment 
shall  be  full  compensation  for  furnishing,  hauling,  and  installing 
the  lining;  for  preparation  of  the  bed  and  backfilling;  for  excava- 
ting, installing  and  backfilling  for  anchor  rods  and  dead  men;  and 
for  all  materials  (including  wood  carrier  beams,  anchor  rods,  dead 
men,  shoes,  nuts,  bolts,  stringers,  etc.),  equipment,  tools,  labor 
and  incidentals  necessary  to  complete  the  item* 
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SECTION  68 

WOOD  SIAT  SNOIT  FENCE 

68«01    DESCRIPTION,    This  item  shall  consist  of  the  erection  of 
snow  fence,  in  accordance  with  the  standard  design  for  woven  wire 
wood  slat    snow  fence,  at  the  locations  shown  on  the  plans  or  where 
directed  by  the  engineer, 

68.02  mTERIAL*    Slat  snow  fencing  shall  consist  of  l/2-inch  by 
1-1/2-inch  by  k  feet  wooden  slats  woven  together  with  five  cables, 
each  cable  consisting  of  two  galvanized  wires  not  smaller  than 
12-1/2  (American  Steel  and  Wire)  gauge.    The  slats  shall  be  spaced 
2  inches  apart.    Each  wire  cable  shall  have  two  complete  turns  in 
each  weave  in  each  space  between  the  slats,  and  at  the  outside  end 
of  each  roll  there  shall  be  left  1  foot  of  untwisted  cable  (two 
wires)  from  which  samples  my  be  taken  for  testing. 

The  fence  shall  be  put  up  in  rolls  of  from  50  to  100  feet  as 
ordered.    Fabric  is  to  be  tightly  woven  and  wires  forced  into  slats 
in  such  a  manner  as  to  hold  them  tightly.    Pence  shall  be  stretched 
after  weaving  and  before  being  placed  in  rolls » 

All  wires  shall  be  basic  open  hearth  galvanized  steel.  The 
average  diameter  of  the  unccated  or  stripped  wire  shall  be  ,0965 
inch,  plus  or  minus  0,003  inch.    The  wire  shall  show  no  sign  of 
fracture  and  no  flaking  of  the  spelter  when  wound  about  a  No,  1 
mandrel  two  turns  at  the  rate  of  fifteen  turns  per  minute.  Fabrica- 
tion shall  be  done  so  as  not  to  dasmge  spelter  coating  or  impair 
the  tensile  strength  of  the  wire«    The  wire  shall  carry  a  minimum  of 
0,6  ounces  spelter  coating  per  square  foot  and  shall  be  capable  of 
withstanding  three  l-minute  and  one  l/2-«ainute  immersions  in  a 
standard  solution  of  copper  sulphate  without  showing  any  trace  of 
metallic  copper  on  the  steel.    Tests  shall  be  run  according  to 
tentative  methods  adopted  by  the  American  Association  of  State  High- 
way Officials  under  designations  T-65  Section  (b)  and  T-66  with 
subsequent  revisions. 

All  slats  shall  be  made  from  good  sound  merchantable  wood  ex- 
cept that  basswood,  poplar,  cottonwood,  lodgepole,  or  spruce  will 
not  be  permitted.    The  slats  shall  be  No.  1  grade  conforming  to  the 
grading  for  No.  1  dry  lath  as  specified  for  Douglas  Fir  in  the  West 
Coast  Lumbermen's  Association  Standard  Grading  and  Dressing  Rules, 
They  shall  be  given  a  waterproofing  and  preservative  treatment  by 
being  Immersed  in  Grade  1  hot  creosote  oil  or  a  hot  solution  of  red 
oxide  of  iron  as  approved  by  the  engineer. 

Posts  used  in  the  construction  of  woven  wire  wood  slat  anew 
fence  shall  be  steel  posts  7  feet  long  and  furnished  without  anchor* 
Posts  shall  be  given  at  least  one  coat  of  approved  paint.    The  sec- 
tion form  of  posts  may  be  tubular,  tee,  equal  angle,  tee-rail  or 
modified  channel  provided  that  all  posts  weigh  at  least  1,35  pownda 
per  lineal  foot, 

68.03  METHOD  OP  CONSTRUCTION,    The  snow  fence  shall  be  erected  at 
locations  shown  on  the  plans  or  specified  by  the  engineer.    The  posts 
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shall  be  driven  into  the  ground  to  the  depth  indicated  on  the  stan- 
dard plan  and  the  wood  slat  fencing  material  shall  be  tightly- 
stretched  and  securely  wired  to  the  posts.    End  posts  shall  be 
guyed  in  three  directions  and  intermediate  posts  shall  be  guj'^od 
as  indicated  on  the  plans  or  as  directed  by  the  engineer. 

6Q,0k   METHOD  OF  ME/ISURBMENT*    Wood  Slat  Snow  Fence  shall  be  mea- 
sured by  the  lineal  foot  from  outside  to  outside  of  end  posts. 

68,05    BASIS  OF  PAYMENT.    This  item  shall  be  paid  for  at  the  con- 
tract unit  price  bid  per  lineal  foot  for  '*Wo«^  Slat  Snow  Fence"" 
measured  complete  in  place  from  outside  to  outside  of  end  posts, 
which  price  and  payment  shall  be  full  compensation  for  the  fiirnish- 
ing  of  all  materials,  equipment,  tools  and  labor  and  for  the  per- 
formance of  all  work  necessary  or  incidental  to  the  proper  com- 
pletion of  the  item. 
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SECTION  69 
GUARD  KAIL  AND  GUIDE  POSTS 

69.01  DESCRIPTION.    This  item  shall  consist  of  fiarnishing  and  erec- 
ting multiple  or  single -rail  guard  rail,  or  guide  posts  of  either 
rustic,  rough-sawed,  surfaced  and  painted  timber  or  concrete  as  cal- 
led for  on  the  plans  or  directed  by  the  engineer,  and  shall  conform 
in  all  respects  to  the  requirements  of  the  plans  and  specifications* 

69.02  M&.TERIALS.    The  railing  shall  be  of  Douglas  Fir,  Pcaderosa 
Pine,  Northern  THhite  Cedar,  Western  Red  Cedar  or  Larch.    Guard  rail 
posts  and  g\iide  posts  may  be  of  the  same  species  except  that  where 
posts  are  specified  to  be  treated  by  the  non-pressure  or  open  tank 
methods,  only  fir,  larch  or  cedar  may  be  used. 

Round  or  rustic  posts  shall  be  straight,  sound,  and  free  from 
defects  of  all  kinds,  and  shall  be  out  from  live  trees  not  less 
-than  30  days  in  advance  of  use,  but  not  exceeding  1  year.    All  bark 
shall  be  peeled  and  the  logs  trimmed  smooth  of  all  knots  and  pro- 
jections. 

Sawn  posts  and  rails  shall  be  equal  to  the  grade  defined  as 
**Sel6ct  Merchantable*  by  the  West  Coast  Lumbermen's  Association 
grading  rules  or  comparable  grades  under  the  Western  Pii^e  Manufac- 
turer's grading  rules,  for  timber  originating  in  the  intermountain 
areas,  except  that  bcoced  heart  will  not  be  permitted  in  sawn  posts. 
Sawed  railing  shall  be  of  sufficient  length  to  span  two  panels,  ex- 
cept on  curves.    Where  surfaced  lumber  is  called  for  on  the  plans, 
it  shall  be  surfaced  four  sides  and  the  dimensions  indicated  shall 
be  construed  to  mean  the  nearest  commercial  size. 

Where  pressure  treatment  is  specified,  posts  for  guard  rail, 
unless  otherwise  shown  on  the  proposal  form,  shall  be  treated  by 
a  standard  pressure  method  to  meet  the  requirements  for  creosote, 
sine  chloride,  zinc  meta  arsenite,  chrooated  zinc  chloride,  or 
Wolraan  Salts  preservative  treatments  as  specified  for  these  types 
of  treatment  under  Section       of  these  specifications.    Use  of 
creosote  treatment  will  not  be  permitted  where  painting  of  posts 
is  specified.    Chamfering  or  other  necessary  framing,  and  boring 
of  bolt  holes  shall  be  done  prior  to  treating. 

When  called  for  by  the  special  provisions,  the  posts  shall  be 
treated  for  preservation  by  the  non-pressure  or  open-tank  method. 
The  type  of  toxic  agent  to  be  used  will  be  designated  by  tUe  spe- 
cial provisions.    Timber  to  be  treated  shall  be  cut  and  framed 
prior  to  treatment,  and  any  necessary  cutting  thereafter  will  be 
retreated  by  brushing  with  the  preservative  solution.    At  the 
time  of  treating  all  timber  shall  have  been  air-  or  kiln-sir ied  to 
a  moisture  content  not  exceeding  20  per  cent,  based  on  oven-dried 
wood* 

The  temperature  of  the  preservative  and  the  treating  time 
shall  be  within  the  limits  prescribed  by  the  manufacturers  of  the 
toxic  agenti  provided,  however,  the  portion  of  the  lumber  or  timber 
to  be  treated  shall  be  kept  fully  submerged  in  the  preservative  so- 
lution not  less  than  20  minutes  times  the  square  of  one-half  the 
minimum  dimension  of  the  timber  in  inohese 
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In  all  oases,  the  preservative  shall  be  a  non-aqueous  solution 
made  up  of  an  oil  oi*  oil-like  solvent  or  carrier  and  of  oil-soluble 
chemical  or  chemicals,  free  of  imter.    It  shall  dry  without  leaving 
a  residue  or  color  that  will  be  deleterious  to  subsequent  painting 
or  varnishing* 

The  solvent  or  carrier  shall  conform  to  the  recommendations  of 
the  manufacturer  of  the  toxic  agent  and  shall  be  water  repellent, 
volatile  and  combine  the  properties  of  both  a  penetremt  and  a  spread- 
er. 

The  toxic  chemical  shall  be  fully  dissolved  in  the  solvent  or 
carrier    and  shall  remain  in  solution  without  separation  at  work- 
ing temperatures.    Its  solubility  in  water  shall  not  exceed  35 
parts  per  million  at  77  degrees  P.    It  shall  possess  low  volatil- 
ity and  the  vapor  pressure  shall  not  exceed  1.0  mm.  of  mercury  at 
100  degrees  C. 

The  concentration  of  the  toxic  chemical  or  chemicals  in  the 
solvent  shall  not  be  less  than  5  por  cent  by  weight. 

Unless  otherwise  provided  by  the  plans  or  special  provisions, 
preservative  treatment,  as  outlined  above  for  posts  for  guard  rail, 
guide  posts  or  similar  items,  shall  be  limited  to  that  portion  of 
the  post  to  be  placed  in  the  ground  and  extending  to  a  point  9 
inches  above  thereof. 

Paint  used  in  painting  wood  guard  rail  shall  conform  to  the 
specifications  for  paints  for  woods  as  hereinafter  set  forth  in 
Section  71. 

All  metal  fittings,  except  nails,  shall  be  galvanized  by  the 
Hot  Dip  Method  and  shall  have  a  continuous  coating  of  pure  sine  of 
a  uniform  thickness  so  applied  that  it  will  adhere  firmly  to  the 
surface.    It  shall  be  capable  of  withstanding  four  inmersions  in  a 
standard  testing  solution  of  c&pper  sulphate  without  showing  any 
trace  of  metallic  copper  on  the  steel.    The  first  three  Immersions 
shall  be  for  a  period  of  1  minute  each  and  the  fourth  immersion 
for  a  period  of  l/2  minute. 

PRECAST  CONCRETE  POSTS.    Precast  concrete  posts  shall  conform  to 
the  design  shown  on  the  plans  for  the  particular  type  or  design  of 
guard  rail  or  guide  posts  specified. 

Portland  cement,  water  and  reinforcing  steel  shall  meet  the 
requirements  of  these  specifications.    The  aggregates  used  in  the 
concrete  shall  meet  the  grading  requirements  for  class  *D**  con- 
crete, so  proportioned  as  to  give  a  28-day  strength  of  not  less 
than  2,800  poxmds  per  square  inch  when  tested  by  A.A.S.H.O.  Method 
T-^.    Curing  shall  be  done  as  prescribed  for  bridge  handrails. 

69.03    MKIHOD  OF  CONSTRUCTION.    Untreated  posts  shall  first  be 
painted  with  three  coats  of  approved  black  paint  at  their  butt  or 
lower  ends  as  shown  on  the  plans  to  a  point  8  inches  above  the 
ground  line.    The  posts  shall  be  set  vertically  to  the  depth  shown 
on  the  plans.    They  shall  be  maintained  in  accurate  alignment  while 
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the  post  holes  are  backfilled  with  suitable  material  and  thoroughly 
tamped  in  layers.    Posts  and  railings  shall  be  so  shaped  or  notched 
that  satisfactory  contact  surfaces  will  be  obtained  where  rails  are 
secured  to  the  posts*    All  rails  shall  be  squarely  butt-jointed  at 
posts* 

Unless  otherwise  specified,  untreated  sawed  and  surfaced  guard 
rail  posts  shall  be  painted  above  a  point  8  inches  above  the  groimd 
with  three  coats  of  approved  white  paint  as  hereinbefore  specified 
in  Section  lijS.Oij.,  **l%iinting  Untreated  Timbers."  Non«pr©ssure  treated 
and  posta  that  are  pressure-created  by  all  methods  except  creosote 
treatment,  shall  be  painted  above  the  grotand  line  with  three  ocats 
of  approved  white  paint.    Bainting  of  creosote  pressure-created  or 
concrete  posts  will  not  be  required. 

If  the  construction  involves  the  use  of  a  laainated  wood  type 
of  rail,  the  first  and  second  coats  of  white  paint  shall  be  applied  / 
to  the  posts  and  to  all  surfaces  of  each  member  of  the  laminated  ^ 
rail  prior  to  assembly. 

The  specifications  for  materials,  erection  and  painting  for 
guard  rail  posts  shall  also  apply  to  guide  posts. 

69.OU   IIETHOD  OF  MB^UREMENT  AND  BASIS  OP  PAlfMENT.    Guard  railing 
shall  be  paid  for  ^t  the  price  bid  per  linear  foot  of  wood  guard 
rail  c<xaiplet©  in  place^  measured  from  outside  to  outside  of  end  posts ^ 
the  price  bid  shall  be  full  payment  for  all  posts  and  rails 5  all 
materials^  including  nails,  bolts,  drift  pins,  preservative  treat- 
ment if  called  for,  painti  all  sxcavation  and  backfilling!  all 
equipment,  tools,  labor  and  inoidontals* 

Guide  posts  shall  be  paid  for  at  the  mit  price  bid  per  post 
complete  in  place,  which  price  shall  be  full  payment  for  all  mater- 
ials, equipment  tools  and  labor  and  for  the  performance  of  all 
work  necessary  or  incidental  to  the  proper  completion  of  the  item, 
including  all  excavation,  backfilling,  preservative  treatment  if 
called  for,  painting  and  erection. 
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SECTION  70 
WIRE  CABLE  GUABD  RAIL 

70.01  DESCRIPTION.    This  item  shall  consist  of  the  furnishing  and 
placing  of  wire  cable  guard  rail  consisting  of  wire  cable  and  neces- 
sary fittings  supported  by  wood  posts,  erected  as  my  be  indicated 
or  directed  and  in  accordance  with  the  plans  and  specifications* 

70.02  MATERIALS,  (a)  Cable.  The  cable  shall  be  manufactured  of 
durable  gal-^nanized  annealed  steel  having  the  properties  as  herein- 
after  specified* 

The  cable  shall  be  composed  of  3  strands,  each  strand  having 
7  wires.    The  diameter  of  the  finished  cable  shall  not  be  leas  than 
3/1+  inch*    The  wires  composing  the  cable  shall  be  of  such  quality 
that  the  finished  cable  shall  satisfy  all  the  requirssaents  herein- 
after set  forth.    All  the  wires  in  ths  cable  shall  be  of  the  same 
grade  of  steel  and  shall  have  approximately  the  same  ultimate 
strength. 

The  lay  of  the  finished  cable  shall  not  be  more  than  7-1/2 
inches.    The  lay  of  the  wires  in  the  strand  shall  not  be  more  than 
U-l/2  inches. 

The  dismeter  of  the  finished  wires  entering  into  the  cable 
shall  not  be  less  than  sll7  inches  and  not  more  than  elSlj.  inches* 

The  minimum  tensile  strength  ©f  the  cable  shall  be  20,000  pounds. 

The  wire  shall  be  cylindrical  in  form  and  be  free  from  scala^ 
inequalities,  flaws  and  splits. 

Each  wire  from  the  cable  shall  be  galvanised  by  the  Hot  Dip 
Method  and  shall  have  a  continuous  coating  of  pure  zinc  of  a  uni- 
form thickness  so  applied  that  it  will  adhere  firmly  to  the  sur- 
face of  the  wire  and  it  shall  be  capabl©  of  withstanding  four  im- 
mersions, in  a  standard  testing  solution  of  copper  sulphate  with- 
out showing  any  trace  of  metallic  copper,  of  1  minute  each  and  the 
fourth  immersion  for  a  period  of  minute. 

All  wire  cable  must  be  shipped  upon  substantial  wooden  reels. 
Each  reel  shall  have  the  length  and  weight  of  the  cable  plainly 
and  indelibly  marked  on  a  strong  tag,  firmly  attached* 

The  wooden  reel  shall  be  mounted  so  that  It  will  revolve  and 
the  cable  run  off  by  pulling  straight  ahead. 

(b)  Fittings.    Turnbuckles  shall  be  drop  forged  steal.  Eye- 
bolts  shall  be  welded  or  drop  forged. 

All  metal  fittings  including  threads  shall  be  galvanized  after 
forming  in  accordance  with  the  requirements  for  galvanized  wire 
cable. 

(c)  Posts.    The  posts  shall  be  8  inches  by  8  inches  sawn  posts 
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or  round  posts  of  Douglas  Fir,  Lodgepole  Pine^  Ponderosa  Pine, 
Northern  lihite  Cedar,  Western  Hed  Cedar,  Larch  or  Tamarack.  Round 
posts  shall  have  a  diameter  of  not  less  than  8  inches  nor  more  than 
9  inches  at  the  small  end  and  shall  be  straight,  sound,  free  frcm 
defects  of  all  kinds  and  shall  be  peeled,  shaved  and  thoroughly 
seasoned  and  dry  vhen  treated*    They  shall  have  been  out  from  live, 
green  growing  timber  not  less  than  3^  days  in  advance  of  treatment. 
Sawn  posts  shall  be  equal  to  the  grade  defined  as  select  common  in 
accordance  with  American  Lumber  Standards  for  soft  wood  lumber* 
Boxed  heart  will  not  be  permitted  in  sawn  posts*    All  posts  shall 
receive  an  S-^ouad  empty-cell  creosote  pressure  treatment  in  accord- 
ance with  the  provisions  for  the  preservative  treatment  of  timber 
structxires  as  hereinbefore  contained  in  Section  ^Preservative  Treat- 
ment^, or  one  of  various  salts  treatments  as  herein  provided  for  in 
Section  kl* 

70*03    CONSTRUCTION  JSETEODS.    The  posts  shall  be  set  and  tamped  in 
a  plumb  and  firm  position  to  the  depth,  line  and  spacing  shown  on 
the  plans  or  directed  by  the  engineer*    Fittings  shall  be  installed 
as  shown  on  the  plans  and  the  wire  shall  be  tightened  just  enough 
to  take  up  all  the  sag  between  the  posts,  the  exact  amount  depend- 
ing upon  the  temperature  at  which  the  fence  is  erected  and  making 
the  allowance  for  the  effect  of  change  in  temperature  on  the  length 
of  cable* 

70* QU    method  of  MB^SimEMENT  kW  BASIS  OF  PAIMENT.    This  item  will 
be  paid  for  at  the  unit  price  bid  per  linear  foot  of  wire  cable 
guard  rail  complete  in  place,  measured  from  outside  to  outside  of 
end  posts I  the  price  bid  shall  b@  full  payment  for  all  posts  and 
cable,  all  materials,  including  anchors  and  all  fittings,  all  exca- 
vation and  backfilling,  all  ©quipment,  tools,  labor  and  incidentals* 
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SECTION  71 


PAINTS  FOR  WOOD  AND  METAL 


71.01  GENERAL  REQUIREMENTS.    All  pigments  shall  be  ground  to  such 
a  fineness  that  all  will  pass  a  323  mesh  sieve.    The  paint  shall 
not  settle  badly  or  cake,  shall  be  readily  broken  up  with  a  paddle 
to  a  smooth  uniform  paint  of  good  brushing  consistency  and  shall 
dry  to  a  \miform  texture  without  streaking,  running  or  sagging 
when  applied  to  a  vortical  surface. 

When  applied  in  a  normal  brushing  coat  under  normal  condi- 
tions of  temperature  and  humidity,  paint  shall  dry  in  not  more 
than  2I4.  hours. 

71.02  PACKING  AND  M^IKING.    Paint  shall  be  delivered  in  such  con- 
tainers as  may  be  ordered.    Bach  container  shall  bear  a  label  with 
the  following  information  shown  thereont    Name  and  address  of  the 
man\ifacturer,  shipping  point,  trademark  or  trade  nam®,  kind  of 
paint,  formula,  number  of  gallons,  date  and  lot  number. 

71.03  PREPARATION  OF  SURFACE,    (a)    Steel,    Before  applying  any 
paint,  all  surfaces  shall  be  thoroughly  clean  and  dry.    All  scale 
and  loose  paint  shall  be  removed.    No  painting  shall  be  done  under 
what  the  engineer  judges  to  be  adverse  weather  conditions.  Paint 
and  the  steel  being  painted  shall  be  at  approximately  th«  same 
temperature.    Each  coat  of  paint  shall  be  allowed  to  dry  at  least 

hours  before  the  succeeding  coat  is  applied. 

(b)    Wood.    Before  applying  any  paint  all  surfaces  shall  be 
thoroughly  clean  and  dry.    No  painting*  shall  be  done  under  what  the 
engineer  judges  to  be  adverse  weather  conditions.    Gmrd  rail  and 
guide  posts  may  be  given  the  field  prim©  coat  at  the  mill  or  shop. 

7I.0I;    SAMPLING  AND  TESTING.    No  paints  shall  bo  used  previous  to 
the  receipt  of  an  acceptance  report  from  the  laboratory. 

Unless  otherwise  specified  all  tests  will  be  made  in  accordance 
with  methods  prescribed  by  the  American  Society  for  Testing  Mater- 
ials, or  the  American  Association  of  State  Highway  Officials. 

Representative  samples  of  paints  or  paint  ingredients  shall 
be  taken  at  the  point  of  delivery  and  submitted  to  the  Laboratory 
by  the  engineer. 

Acceptance  of  paints  or  paint  ingredients  on  the  basis  of  a 
certified  formula  or  analysis  submitted  by  the  maniafacturer  may  bo 
made  at  the  discretion  of  the  Materials  Engineer, 

71,05    MA.TBRIALS.    Ingredients  used  in  the  preparation  of  the  var- 
ious paints  shall  conform  with  the  specifications  listed  below. 


Material 


ASTM 


AASHO 


1.  Red  Lead  paste,  95?^  Grade 

2.  White  Lead  (basic  sulphate) 


D  83 
D  82 


M  71 
M  123 
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Boilad  linaafid  oil 

D  260 

M  126 

11. 

T\ir  pontine 

D  13 

M  127 

12. 

Drier 

D  600 

13. 

Fetroleuift  Spirits  (Mineral  Spirits) 

D  235 

M  128 

ll^.    Graphitic  oarbon  shall  conform  with  U.  S.  Na-«y  Department 
Designation  ll|.  G  i|B» 

13*  Pi^ent  for  black  paint  for  metals  shall  consist  of 
graphitic  oarbon,  red  lead,  iron  oadde  and  insoluble 
siliceous  mineral  matter.  The  pigment  shall  shew  an 
analysis  not  less  than  33  P^''  cent  carbon  and  20  per 
cent  lead  oxide,  calculated  as  ^6301^*  The  total  of 
lead  oxide,  iron  oxide,  insoluble  matter  and  loss  on 
ignition  shall  not  be  less  than  90  per  cent. 

16.  Vehicle  for  black  paint  for  metals  shall  contain  not 
less  than  80  per  cent  of  raw  linseed  oil  and  the 
balance  shall  be  combined  drier  and  thinner.  The 
thinner  shall  be  turpentine,  volatile  mineral  spirits, 
or  a  mixture  thereof.    If  desired,  the  raw  linseed  oil 
may  be  replaced  with  boiled  oil  to  the  extent  of  50 
per  cent  of  the  total  oil  content. 

17.  Varnish  vehicle  for  Altaalnum  paint  shall  conform  with 
the  foil  (Ming  requirement 

Appearances  Clear  and  transparent 

Colors  Hot  darker  than  a  solution 

of  3  grams  of  potassium 
dichromate  in  100  cu.  cent, 
of  pure  sulphuric  acid,  1.8U 
specific  gravity. 
Hon -volatile  matters        Hot  less  than  30  per  oent  by 

weight* 

Set  to  touch s  In  not  less  than  2  hours  and 

not  more  than  6  hours. 

Dry  hard  and  toughs  In  not  more  than  2k  hours. 

Toughness s  Shall  pass  a  100  per  eent 

Kauri  Reduction  test  at  75 
degrees  P. 

Viscositys  (770  P.)    Hot  less  than  O.65 

nor  more  than  1.25  poises. 
(Gardner-fioldt  tubes  B  to  B). 

18.  Titanium  pi^ent  shall  contain  at  least  28  per  cent  of 
titanium  dioxide,  the  remainder  being  precipated  bariim 
sulphate.    Titanium  dioxide  and  titanium  barium  shall  be 
Class  A,  conforming  with  ASTU  Specification  D  lt,76« 
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71.06    PAINTS  FOR  J^ALS. 

(a)    Hed  Lead  Paint  (Shop  coat) 

100  pounds  red  lead  paste        ron  linseed  oil  by  weight.) 

1-  7/o  gallons  raw  linseed  oil. 

2-  1/2  pints  turpentine© 
2-1/2  pints  liquid  drier, 

(h)    Red  Lead  PSsiint  (First  field  coat  used  as  undercoat  for 


100  pounds  red  lead  paste  (f^  raw  linseed  oil  by  weight) 


2-1/2  pints  turpentine. 
2'-l/2  pints  liquid  drier. 

Sufficient  lampblack  shall  be  added  to  give  a  light 
brown  tint  distinguishable  fress  shop  coat. 

(c)  Al^aaiauQi  Paint  (Second  field  coat) 

2  pounds  aluminuBi  powder  or  past©* 
1  gallon  varnish  vehicle. 

Aluminum  paint  shall  b©  mixed  on  the  day  it  is  used» 
except  that  '*Ready  mixed*  paint,  composed  of  alminum 
powder  and  varnish  meeting  these  specification^^  asay 
be  furnished  upon  approval  by  the  engineer  provided 
that  it  mintains  its  '^leafing*  properties  for^  and 
is  used  within 9  a  period  of  2  ^eeks  after  mixing. 

(d)  Black  Paint  (First  field  coat) 

Pigment,  3^  to  l+C^ 
Vehicle,  6C^  to  63% 
lllater,  maximura  of  0*5^ 

Sufficient  red  lead  "shall  be  added  to  give  a  maroon  tint. 
Weight  per  gallon  not  less  than  9*5  poimds. 

(e)  Black  P&int  (Second  field  coat) 

Pigment,  ^3%  to  l+C^ 
Vehicle,  60^  to  6% 
Water,  maximum  of  0^3% 

Weight  per  gallon  not  less  than  9»5  pounds. 

(f)  Gray  P&int  (First  field  coat) 

25  poirnds  basic  carbonate  white  lead  paste  (^  raw 
linseed  oil  by  weight) 
7/8  gallon  raw  linseed  oil 

1/2  ounce  lampblack  (dry  pigment  or  its  equivalent  in 
paste) 

l/U  pint  t\irpeatine 
I/I4.  pint  drier 

(g)  Gray  paint  (Second  field  coat) 


aluminum. ) 
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25  pomds  basic  carbonate  white  lead  paste  (S^  raw 
linseed  oil  by  weight) 
7/8  gallon  raw  linseed  oil 

2  ounces  lampblack  (dry  pi^nent  or  its  equivalent  in 

paste) 

l/k  pint  turpentine 
l/k  pint  drier 

7l,07    PAINTS  FOR  TJIOOD. 

(a)  First  Coat  Tfhite  (Prime) 

100  pounds  "??hite  Lead  paste  (9^  raw  linseed  oil) 
Basic  Sulphate,  Carbonate  or  a  mixture  thereof, 
5  gallons  raw  linseed  oil 
2  gallons  turpentine 
1  pint  drier 

(b)  Second  Coat  White  (Body) 

63  pounds  white  lead  paste  (9^  raw  linseed  oil) 
Basic  Sulphate,  Carbonate  or  a  mixture  thereof* 
35  pounds  zinc  oxide  paste  (l^  raw  linseed  oil) 
3-1/fe  gallons  raw  linseed  oil 
1-1/2  gft lions  turpentine 

1  pint  drier 

(c)  Third  Coat  Ifhite  (Finish) 

60  pounds  white  lead  jmste  (9^  raw  linseed  oil) 
Basic  Sulphate,  Carbonate  or  a  mixture  thereof* 
23  pounds  sine  oxide  paste  (l^  raw  linseed  oil) 
1$  pounds  titanium  paste  (155S  raw  linseed  oil) 

k  gallons  raw  linseed  oil 

1  pint  turpentine 

1  pint  drier 

(d)  Black  Ffeint 

20  pounds  lampblack  paste  (containing  not  more  than 
7^  linseed  oil) 

ij.-l/2  gallons  of  raw  linseed  oil 

2  quarts  of  turpentine 
1  pint  of  drier 
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SECTION  72 
PROJECT  MA.RKERS 

72.01    DESCRIPTION.    This  item  shall  consist  of  furnishing  and  plac- 
ing project  marker  posts  at  the  beginning  or  end  of  projects  where 
called  for  on  the  plans* 

72«02    ISkTERJklS*    Posts  shall  be  constructed  of  Class  D  concrete, 
have  a  maximum  size  aggregate  of  3/U  inch  and  reinforcing  steel  of 
the  dimensions  shown  on  the  standard  plans.    Concrete  and  reinforc- 
ing steel  shall  conform  to  the  specifications  for  these  items  as 
provided  in  Sections  U9  «^nd  50*    The  posts  shall  be  capped  with  a 
cast  bronze  tablet  free  from  defects  and  constructed  in  accordance 
with  the  design  shown  on  the  plans. 

72.03    CONSTRUCTION  METEQDS.    The  posts  shall  be  set  three  feet  in 
the  ground  opposite  the  beginning  and/or  end  of  projects  at  exact 
locations  staked  by  the  engineer.    Backfill  around  the  posts  shall 
be  thoroughly  tamped  into  place,  such  care  being  taken  in  backfil- 
ling and  tamping  that  the  post  will  not  b©  shifted  out  of  position. 

72. OU    BASIS  OF  PAY2JENT*    The  number  of  project  markers  complete  in 
place  shall  be  paid  for  at  the  contract  unit  price  bid  for  "Project 
Markers**,  which  price  and  payment  shall  be  full  compensation  for  all 
material,  tools,  labor,  equijaaent  and  incidentals  necessary  to  com- 
plete the  iteoia. 
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SECTION  73 
STATION  mfiKSRS 

73 #01   DESCRIPTION.    This  itam  shall  consist  of  the  furnishing  and 
placing  of  station  marker  posts  where  oalled  for  on  the  plans  or 
directed  by  th®  engineer,  the  marker  posts  being  generally  set  at 
every  tenth  station  and  at  points  of  equation* 

73»02    mTERm^S*    Posts  shall  be  14.  inches  by  k  inches  by  5  feet  0 
inches,  constructed  of  Class  D  concrete  with  a  aaximum  aggregate 
size  of  ^/U'^lnch  with  reinforcing  steel  of  th©  dimensions  and 
placement  shown  on  the  standard  plans*    Class  D  concrete  and  rein- 
forcing steel  shall  conform  to  the  specifications  for  these  items 
as  provided  in  Sections  h9  to  50* 

The  numerals  may  be  recessed  in  the  concrete  or  they  may  be 
of  die-cast  metal,  of  the  size  shown  on  the  plans  and  shall  be 
anchored  in  the  concrete.    The  metal  shall  be  non-rusting  and  dark 
in  color.    Any  other  approved  method  of  showing  station  numbers, 
that  is  neat,  legible  and  permanent,  will  be  permitted. 

73»03    CONSTRUCTION  MSTBODS.    Posts  shall  be  set  2-l/2  feet  in  the 
ground  at  locations  designated  on  the  ground  by  the  engineer. 
Holes  shall  be  excavated  of  sufficient  size  to  permit  proper  adjust- 
ment of  the  post  to  the  lines  required.    Unless  otherwise  ordered 
in  writing  by  the  engineer,  station  markers  will  be  set  normal  to 
the  ©enter line  at  the  station  showu  on  th©  marker,  the  face  of  th© 
marker  farthest  from  th©  roadmy  to  be  1  foot  inside  the  right  of 
way  line. 

73.01}.    BASIS  OF  PAYMENT.    Th©  number  of  station  markers  complete 
in  place  shall  be  paid  for  at  the  contract  unit  price  bid  for 
^Station  Markers**,  which  price  and  payment  shall  be  full  ccinpensa- 
tion  for  all  material,  tools,  labor,  eq\aipment  and  incidentals 
necessary  to  complete  the  item. 
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SECTION  Tk 

RIGHT  OP  my  M0NT3MENTS 

7h»01    DBSCRIITION.    This  item  shall  consist  of  the  furnishing 
and  placing  of  right  of  way  monuments  at  points  where  the  width 
of  right  of  way  changes,  and  at  other  points  designated  by  the 
engineer,  such  as  curve  and  angle  points* 

7U*02    MATERIALS.    Posts  shall  be  constructed  of  Class  D  con- 
crete, have  a  maadmum  size  aggregate  of  ^/U  inch,  and  reinforc- 
ing steel  of  the  dimensions  shown  on  standard  plans.  Concrete 
and  reinforcing  steel  shall  conform  to  the  specifications  for 
these  items  as  provided  in  Sections  h9  *nd  50« 

7U.O3    CONSTRUCTION  METHODS.    The  posts  shall  be  set  2  feet  in 
the  ground  at  exact  locations  staked  by  the  engineer.    In  gen- 
eral they  shall  be  set  so  that  the  face  of  the  monument  farthest 
from  the  center line  coincides  with  the  right-of-way  line.  Back- 
fill around  the  posts  shall  be  thoroughly  tamped  into  place, 
o^re  being  taken  to  prevent  shifting  the  post  out  of  position 
during  placing  and  tamping  the  backfill  material. 

7l|..0U    BASIS  CP  PAYMENT.    The  number  of  right-of-way  monuments 
complete  in  place  shall  be  paid  for  at  the  contract  unit  price 
bid  for  •Right  of  TIfey  Monuments,**  which  price  and  payment  shall 
be  full  compensation  for  all  material,  tools,  labor,  equipment, 
and  incidentals  necessary  to  complete  the  item. 
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ADDENDA 
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State  Highway  Commission 

of  Montana 


CONTRACT 


WITH 


Address. 


FOR 

CONSTRUCTION  OF 


 County,  Montana 

 Project  No   Date  of  Execution  

Work  Begun  _  _  

Work  Finished  

Contractor's  Number  Mailed  
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CONTRACT 


This  Agreement,  made  in  duplicate  this  day  of 

 A,  D,  19  ,  between  the  State  of 

Montana,       the  State  Highway  Commission,  hereinafter  called  the 

party  of  the  first  part,  and  


of  ,  a  corporation,  incorporated 

under  ttie  laws  of  , 
its  successors  and  assigns,  party  of  the  second  part,  herein- 
after called  the  Contractor. 

(This  form  when  contractor  is  corporation.) 

or 

This  Agreement,  made  in  duplicate  this  day  of 

  A.  D.  19  ,  between  the  State  of 

Montana,  by  the  State  Higjiway  Commission,  hereinafter  called  the 

party  of  the  first  part,  and__^ 


his,  her,  or  their  heirs,  executors,  administrators  and  assigns, 
parly  of  the  second  part,  hereinafter  called  the  Contractor. 

(This  fom  when  contractor  is  individual  or  copartnership.) 

Witnesseth,  That  the  Contractor,  for  and  in  consideration  of 
the  payment  or  payments  herein  specified  and  agreed  to  by  the 
party  of  the  first  part,  hereby  covenants  and  agrees  to  furnish, 
and  deliver  and  pay  for  all  the  materials,  and  to  furnish  all 
tools,  machinery  and  implements,  and  to  do  and  perform  all  the 
work  and  labor  in  the  construction  or  improvement  of  a  certain 

hi  ^way/bridge  in  • 

County,  State  of  Montana, 

Project  No.  ,  according 

to  the  dimensions  and  grades  thereof  this  day  agreed  uppn  between 
the  said  parties  and  shown  and  stated  in  the  plans  and  specifica- 
tions hereto  annexed,  being  approximately 


)  miles  in  length,  at  the  unit  prices  bid  by  said 
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Contractor  for  the  respective  estimated  quantities,  aggregating  ap- 
proximately the  sum  of   _„  

Dollars  (|   )  and  such  other 


items  as  are  mentioned  in    original 

proposal,  which  proposal  and  prices  named,  together  with  the  annex- 
ed specifications  are  made  a  part  of  this  contract  aad  aooepted  as 
such,  and  also  the  plans  of  the  improTement  prepared  by  the  State 
Hi^way  Commission,  are  also  agreed  by  each  party  as  being  a  part 
hereof?  ifc©  said  improrement  being  situated  as  followsi 


It  is  tinderstood  aM  agreed  by  and  between  th®  parties  hereto 
that  the  work  included  in  this  contract  is  to  b©  perfona^d  under  and 
io  accordance  with  the  Standard  Specifications  for  Road  and  Bridge 
Construction  of  th©  State  Highway  Coaaidssiosi  of  the  State  of  Moatajm 
dated  January  lst#  I9k3f  "s^hich  Standard  Speoif ioations  are  hereby 
mde  a  part  of  this  contract  by  this  reference  thereto. 

It  is  understood  "by  and  between  the  parties  hereto  that  the 
work  iacluded  ia  this  soatract  is  to  be  don®  under  th@  direction  of 
tha  Engl:si©ar  of  the  Stat©  Hi^way  CoBBaissioa  and  that,  his  decision 
as  to  the  ooastruetion  and  meaning  of  the  drawings  and  ipaoifisations 
shall  b©  final*    It  is  also  understood  and  agreed  by  and  between  the 
parties  h®reto  that  such  additional  drawings  aad  ©xplanations  as  say 
be  necessary  to  detail  and  illustrate  the  -^crk  t©  be  done  are  to  b® 
furnished  by  said  Sngiaeer^  and  th©  parties  hereto  agree  to  conform 
to  and  abide  by  the  same  so  far  as  th@y  imj  b@  oeasi stent  with  the 
purpose  aM  intent  of  the  original  drawings  and  specifications  re- 
ferred to  herein*    It  is  further  understood  iiiat  the  work  shall  b© 
subject  to  inspection  at  all  times  and  approval  by  the  United  States 
Secretary  of  Agriculture^  or  his  agents,  and  shall  be  performed  la 
acoordano®  with  the  laws  of  th@  State  of  Montana  and  the  rules  and 
regulations  of  the  said  Secretary  of  Agriculture  imde  pursuant  to 
that  certain  act  of  Congress  approved  July  11 ^  19l6  (39 
Statutes  at  I^rge,  335)  entitled  *An  Act  to  provide  that  the  United 
States  shall  aid  the  states  in  the  construction  of  rural  post  roads, 
and  for  oi^er  purposes,"  and  all  Acts  of  Congress  supplementary  and 
amendatory  thereto. 

The  contractor  further  covenants  and  agrees  tlmt  he  will  well 
and  truly  pay  all  laborers,  mechanics,  subcontractors  and  material 
men  who  perform  work  or  fiirnish  material  under  this  contract,  and 
all  persona  who  shall  supply  him  and  or  the  subcontractors  with  pro- 
visions, provender  and  supplies  for  the  carrying  on  of  the  work* 

The  contractor  further  covenants  and  agrees  tliat  he  will  begin 
the  actual  performance  of  the  work  required  and  contemplated  under 
this  agreement  within  ten  days  after  "ttie  date  of  the  execution  of 


this  contract  and  that  all  and  ev«ry  of  the  said  materials  shall  be 
fixrnished  and  delivered  and  all  and  every  respect  to  the  satisfac- 
tion and  approval  of  the  engineer  aforesaid  on  or  before 


 •    It  is  expressly  understood  and  agreed  that  in  case  of 

the  failure  on  the  part  of  the  Conta'aotorjf  for  any  reason,  except 
with  the  written  consent  of  the  State  Highway  Conssidssion,  to  com- 
plete the  furnishing  and  delivery  of  the  said  aaaterial  and  the  doing 

and  perforasance  of  said  work  on  or  before    , 

the  party  of  the  first  part  shall  have  the  right  to  deduct  from  any 
moneys  due  the  contractor,  or  if  no  moneys  shall  be  due,  the  party 
of  the  first  part  shall  have  the  ri^t  to  recover  th®  amount  of 

Dollars  {#  ) 
per  day,  as  fixed,  agreed  and  liquidated  damages,  for  each  and  every 
calendar  day  elapsing  between  the  date  above  stipulated  for  comple- 
tion and  th©  actual  date  of  completion  and  final  acoeptancei  this  in 
accordance  with  the  paragraph  of  the  Standard  Specifications  hereto 
annexed  which  refers  to  "Failure  to  Complete  the  Work  on  Time.* 
Provideda  howsTesTa  that  upon  receipt  of  written  notice  from  the  con- 
tractor of  the  existence  of  causes  over  which  said  contractor  has  no 
oontFol  and  which  must  delay  the  completion  of  the  said  work,  -fee 
Stat®  Highway  Commission  may,  at  its  discretion,  extend  the  period 
hereinbefore  specified  for  th®  completion  ©f  the  said  work,  and  in 
such  case  the  contractor  shall  become  liable  for  said  liquidated 
damges  for  delays  commencing  from  -^he  date  on  which  said  extended 
period  shall  expire. 

The  ©ontraQ-fe®?  fur-Uisr  covenants  and  agrees  that  he  will  with- 
out further  expense  to  the  party  of  th©  first  part,  remove  all  sur- 
plus soil  and  rubbish  from  off  the  said  land  and  leave  the  said  road 
and  parts  of  the  land  or  field  adjoining  it  affected  by  such  work, 
in  the  proper  state,  order  and  condition* 

It  is  expressly  understood  and  agreed  that  if  "tti®  contractor 
fails  to  comply  with  any  of  the  requirements  of  the  plans  or  spec- 
ifications, or  shall  discontinue  the  prosecution  of  the  work,  or  if 
the  contractor  shall  become  insolvent  or  bankrupt,  or  commit  any  act 
of  bankruptcy  or  insolvency^  or  allow  any  final  judgment  to  stand 
against  him  unsatisfied  for  a  period  of  forty-eight  (i|.8)  hours,  or 
shall  make  an  assigasjent  for  the  benefit  of  creditors,  or  from  any 
other  cause  whatsoever  shall  not  carry  on  the  work  in  an  acceptable 
manner,  the  Engineer  shall  giv®  notice  in  writing  to  the  contractor 
and  his  surety  of  such  delay,  neglect  or  default^  specifying  the 
same,  and  if  the  contractor  within  a  period  of  three  (5)  days  after 
such  notice  shall  not  proceed  in  accordance  therewith,  then  the 
Commission  shall,  upon  written  certificate  from  the  engineer  of  the 
fact  of  such  delay,  neglect  or  default  and  the  contractor's  failure 
to  comply  with  such  notice,  have  full  power  and  authority,  without 
violating  the  contract,  to  take  the  prosecution  of  the  work  out  of 
the  hands  of  said  contractor,  to  appropriate  or  use  any  or  all  mate- 
rials and  equipment  on  the  ground  as  may  be  suitable  and  acceptable 
and  may  enter  into  an  agreement  with  any  other  person  or  persons 
for  the  completion  of  said  contract  according  to  the  terms  and  pro- 
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visions  thereof,  or  use  such  other  methods  as  it  may  deem  expedient 
for  the  completion  of  said  contract  in  the  specified  manner.  All 
costs  and  charges  incurred  by  the  Commission,  together  with  the 
costs  of  completing  the  work  under  contract,  shall  be  deducted  from 
any  moneys  due  or  which  may  become  due  said  contractor.    In  case  the 
expense  so  incurred  by  the  Oonmission  shall  be  less  than  the  sum 
which  would  have  been  apyable  under  the  contract,  if  it  had  been 
completed  by  said  contractor,  then  the  said  contractor  shall  be  en- 
titled to  receive  the  difference;  and  in  case  such  expense  shall 
exceed  the  sum  which  would  have  been  payable  under  tiie  contract, 
then  the  contractor  and  the  surety  shall  be  liable  and  shall  pay  to 
the  state  the  amount  of  said  excess. 

It  is  expressly  understood  and  agreed  ^at  no  claim  for  extra 
work  or  materials,  not  specifically  herein  provided,  done  or  furnish- 
ed by  the  contractor^  will  be  allowed  by  the  State  Hi^way  GoHBidssitjn, 
nor  shall  the  contractor  do  any  work  or  furnish  any  materials  not 
covered  by  these  specifications  and  contract  unless  such  work  is 
ordered  in  writing  by  the  Engineer*    In  no  event  shall  the  contractor 
incur  any  liability  by  reason  of  as^  verbal  directions  or  instruc- 
tions that  he  may  be  given  by  the  said  Engineer,  or  his  authorised 
assistanti  nor  will  the  said  party  of  the  first  part  be  liable  for 
any  extra  materials  furnished  or  used,  or  for  any  extra  work  or 
labor  done,  unless  said  materials,  work  or  labor  are  required  by  said 
contractor  on  written  order  furnished  by  the  said  Ingineer.  Any 
such  extra  work  or  materials  which  may  be  done  or  furnished  by  the 
oontrac"ter  without  such  written  order  first  being  given  shall  be  at 
said  contractor's  own  risk,  cost  and  expense,  and  he  hereby  covenants 
and  agrees  that  without  such  written  order  he  shall  make  no  claim 
for  compensation  for  work  or  materials  so  done  or  furniahed® 

The  contractor  further  covenants  and  agrees  that  during  the 
progress  of  the  work  to  be  performed  under  the  provisions  of  this 
contract,  he  will  in  every  respect  comply  with  the  provisions  of  the 
Workmen*  s  Compensation  Act^  being  Chapter  9^  of  the  Session  Laws  of 
the  lUth  Legislative  Assembly  of  the  State  of  Montana,  and  witfe  all 
statutory  provisions  supplementary  or  amenda-toiy  thereto. 

In  case  any  question  or  dispute  arises  between  the  parties  here- 
to respecting  any  matter  pertaining  to  this  contract,  or  any  part 
thereof,  said  questions  or  disputes  shall  be  referred  to  the  State 
Highway  Commission  and  Attorney  General  of  the  State  of  MontaEtt, 
whose  decisions  shall  be  final,  binding  and  conclusive  upon  all 
parties  without  exception  or  appeals  and  all  ri^t  or  rights,  of  any 
action  at  law^  or  in  equity,  under  and  by  virtue  of  Hxis  contract, 
and  all  matters  connected  with  it  and  relative  thereto  are  hereby 
expressly  waived  by  the  contractor. 

It  is  expressly  understood  and  agreed  ^at  the  contractor  will 
notify  the  State  Highway  Commission  in  writing  of  the  date  upon 
which  his  work  will  be  completed  and  ready  for  final  inspection; 
that  upon  receipt  of  such  notice  from  the  contractor  the  Engineer 
will  arrange  for  a  final  inspection  of  the  work,  such  inspection  to 
be  had  within  fifteen  days  of  the  date  specified  in  such  notice  from 
the  contractor;  that  final  payment  for  the  work  will  be  made  within 
ninety  days  of  the  date  of  the  final  acceptance  of  the  project  by 
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the  Engineer. 

The  contractor  further  agrees  that  he  will  save  and  keep  harm- 
less the  said  State  of  Montana  against  and  from  all  losses  to  it 
from  any  cause  whatever,  including  patent,  trade  mark  and  copyright 
infringements  in  the  manner  of  constructing  such  section  of  roadway. 

The  contractor  hereby  further  agrees  to  receive  the  following 
prices  as  full  compensation  for  furnishing  all  the  material  and 
labor  which  may  be  required  in  the  prosecution  and  completion  of 
the  whole  of  i^e  work  to  be  done  under  this  oontract  or  agreement, 
and  in  all  respects  to  complete  aaid  contract  to  the  satisfaction  of 
the  State  Highway  Commissions  it  being  understood  and  agreed  by  and 
betiveen  the  parties  hereto  that  ninety  per  cent  (9^)  of  the  amount 
due  for  the  completion  of  work  during  any  working  month,  inclusive 
of  "extra  work"  and  "extra  materials,"  when  and  only  when  such 
amount  is  in  excess  of  five  hundred  dollars  (I5OO9OO)  shall  be  paid 
to  the  contractor  by  the  party  of  the  first  part  within    thirty  days 
after  the  expiration  of  that  working  month,  and  all  unpaid  balances 
due  on  the  final  estimate  shall  be  paid  similarly  to  the  contractor 
within  ninety  days  after  the  final  acceptance  of  the  contract,  as 
provided  in  the  second  paragraph  supra;  the  estimate  in  all  cases  of 
the  work  completed  during  ar^  working  month  as  well  as  the  final 
estimate 5  to  be  prepared  by  the  Engineer  of  the  State  Higjiway  Commis 
sion  or  his  authorized  assistant. 

(Here  refer  to  schedule  of  bid  prices  submitted  by  contractor 
with  his  Proposal  Form,  which  schedule  and  Proposal  Form  are  in- 
serted and,  by  agreement  of  both  parties ^  are  made  a  part  of  the 
Contract* ) 

It  is  expressly  understood  and  agreed  by  and  between  the 
parties  hereto  iiiat  as  a  oondition  precedent  to  the  complete  execu- 
tion of  this  oontract,  the  contractor  will  furnish  a  good  and 

sufficient  surety  bond  in  the  amount  of 

Dollars  )       ^©  conditioned 

upon  the  faithful  performnce  of  the  covenants  and  agreements  as 
herein  set  forth  by  him  to  b©  performed,  subject  to  the  approval  by 
the  Chairman  of  the  State  Highway  Commission  and  the  Attorney  Gen- 
eral of  the  State  of  Montana* 

(incorporated  firms  sign  below.) 

In  witness  whereof  the  Chairman  of  the  State  Highway  Commission 
by  authority  in  him  vested,  has  hereunto  subscribed  his  name  on 
behalf  of  the  State  of  Bfontana  and  affixed  the  seal  of  the  State 

Highway  Commission,  hereto,  and  the  said 

has  hereto  attached  his  corporate  seal  duly  attested  by  the  signa- 
ture of  its  duly  authorized  officers,  the  day  and  year  first  above 
written. 
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Attests 


TATE      OF  MONTANA 


By 


Secretary.  Chairman  of  the  State 

Highway  Coiamissioa. 


Attest: 


Contractor. 


Secretary.  By 


President. 
Approved,  as  to  form  and  legality! 


Attorney  General. 


By 


^  Assistant. 

(individual  contractors  or  co-partnership  firms  sign  beloi^e) 

In  witness  whereof ^  the  Chairman  of  the  State  Highway  Conmiis- 
sion,  by  authority  in  him  vested,  has  hereunto  subscribed  his  name 
on  behalf  of  the  State  of  Montana  and  affixed  the  seal  of  the  State 

Highway  Commission,  hereto  and  the  said 


hereunto  set_ 
written. 

Attest: 


WITNESSSSj 


hand       and  seal    ,  the  day  and  year  first  above 


Secretary, 


STATE  OF  MONTANA 
By  


Chairman  of  the  State 
Highway  Commission. 


Contractor. 


Approved  as  to  form  and  legality: 


(Seal) 

(Seal) 
(Seal) 
(Seal) 
(Seal) 


Attorney  General, 


By 


Assistant. 
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CONTRACT  BOND 


KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  we. 


hereinafter  called  the  "Principal**  and 


a  corporation  licensed  under  the  laws  of  the  State  of  Montana,  here- 
inafter called  the  *'Siirety"  are  held  and  fimly  boimd  unto  the  State 


of  Montana  in  the  full  and  just  sum  of 


^    Dollars  (|  )  lawful  money 

of  th@  United  States  of  America,  to  be  paid  to  the  State  of  Montana ^ 
or  its  assigns,  to  which  payment  well  and  truly  to  be  made  and  doae^ 
we  bind  ourselYes,  otir  heirs,  executors,  administrators  and  succes- 
sors, jointly  and  severally,  firmly  by  these  presents. 

Sealed  with  our  respective  seals  and  dated  this 

"WHEREAS,  The  aboT©  bounden  "Principal**  has  entered  into  a  con- 
tract with  the  State  of  Montana,  by  the  State  Highway  Commission, 
through  its  Chairmn^  bearing  even  date  herewith^,  for  the  improve- 
ment construction  of  a  certain  section  of  highway/bridge  in 

County,  State  of  Montana, 


Project  No.  being  approximately 


)  miles  in  length  for  approximately 


the  sum  of   Dollars  ($   ) 


the  said  highway/bridge___^__jbeing  situated  as  follows s 
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and, 

TI?HEREA.S,  It  was  one  of  the  conditions  of  the  award  of  the  State 
Highway  Commission,  acting  for  and  on  behalf  of  the  State  of  Montana, 
pursuant  to  which  said  contract  was  entered  into,  that  these  presents 
should  be  executed; 

NOW,  THEREFORE,  The  condition  of  this  obligation  is  such  that 
if  the  above  bonded  "Principal**  as  Contractor  shall  in  all  respects 
faithfully  perform  all  of  the  provisions  of  said  cont5*act,  and  his, 
their  or  its  obligations  thereunder  including  the  specifications 
therein  referred  to  and  nade  part  thereof  and  such  alterations  as 
may  be  made  in  said  specifications  as  therein  provided  for,  and  shall 
well  and  truly,  and  in  a  manner  satisfactory  to  the  State  Highway 
Commission,  complete  the  work  contracted  for,  and  shall  save  harm- 
less the  State  of  Montana,  from  any  expense  incurred  through  the 
failure  of  said  Contractor  to  complete  the  work  as  specified,  or 
from  any  damages  Rowing  out  of  the  carelessness  of  said  Contractor 
or  his,  their,  or  its  servants,  or  from  any  liability  for  payment  of 
wages  due  or  material  furnished  said  Contractor,  and  shall  well  and 
truly  pay  all  laborers,  mechanics,  subcontractors  and  material  men 
who  perform  work  or  furnish  material  under  said  contract,  and  all 
persons  who  shall  supply  him  or  the  subcontractor  with  provisions, 
provender  and  supplies  for  the  carrying  on  of  the  work,  and  also 
shall  save  and  keep  harmless  the  said  State  of  Bfontana  against  and 
from  all  losses  to  it  from  any  cause  whatever  including  patent,  trade- 
mark and  oopyri^t  infringements,  in  the  manner  of  constructing  said 
section  of  work,  then  this  obligation  to  be  void  or  otherwise  to  be 
and  remain  in  full  force  and  virtue. 

WITNESSES*   (Seal) 

 ^(Seal) 

 _(Seal) 

   (Seal) 

    (Seal) 

 _(Seal) 

Attest I   (Seal) 

Ass*t«  Secretary  Surety  Company*  "~ 

By 


(Seal)  Attorney-in-Fact. 
Approved  as  to  form  and  legality! 


Attorney  General. 

By  


Assistant. 


APPKOVAL  OP  arkXR 
ATJDIIOR 
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ACTS  RELATING  TO  LIENS 

An  Act  Requiring  That  Any  Board,  Council,  Commission,  Trustees 
or  Body  Acting  for  the  State  of  Any  County  or  Municipality  or  Any 
Public  Body,  Who  Shall  Contract  with  Any  Person  or  Corporation  to  do 
Any  Work  for  the  State,  Coianty,  Municipality  or  Other  Public  Body, 
to  Require  a  Good  and  Sufficient  Bond  Therefore,  and  Providing  the 
Terms,  Conditions  and  Provisions  of  Said  Bond,  and  Prescribing  the 
Liability  of  the  State  or  Any  County  or  Municipality  or  Public  Body 
for  Failure  to  Take  Such  Bond  and  Repealing  All  Acts  or  Parts  of 
Acts  in  Conflict  Eerewitho 

BE  IT  ENACTED  BY  THE  LEGISLATIVE  ASSEMBLY  OP  THE  STATE  OP  MDNTANAj 

Section  !•    IShenever  any  board,  council,  commission,  trustees 
or  body  acting  for  the  stat©,  or  ai^  county,  municipality  or  any 
public  body,  shall  contract  with  any  person  or  corporation  to  do  any 
work  for  the  state^  Go\mi^,  or  municipality  or  other  public  body, 
city,  town  or  district,  such  board,  council,  oonsnission,  trustees  or 
body  shall  require  the  corporation,  person  or  persons  with  whom  such 
contract  is  nade,  to  make,  execute  and  deliver  to  such  board,  coun- 
cil, commission,  trustees  or  body,  a  good  and  sufficient  bond  with 
two  or  more  sureties,  or  with  a  surety  company  as  surety,  conditioned 
that  such  corporation,  person  or  persons  shall  faithfully  perform  all 
of  the  provisions  of  such  contract,  and  pay  all  laborers,  mechanics, 
subcontractors  and  mterial  men,  and  all  persons  who  shall  supply 
such  corporation,  person  or  persons,  or  subcontractors  with  provi- 
sions, provender,  material,  or  supplies  for  the  carrying  on  of  such 
work,  a  copy  of  such  bond  shall  be  filed  with  the  county  clerk  and 
recorder  of  the  county  where  such  work  is  performed  or  improvement 
made,  or  if  to  be  performed  in  more  than  one  county,  then  with  the 
county  clerk  of  either  county,  except  in  cases  of  cities  and  towns, 
in  which  case  such  bond  shall  be  filed  with  the  city  or  town  clerk 
thereof 5  and  any  corporationa  person  or  persons  performing  such  ser- 
vices, or  furnishing  such  provender,  provisions,  supplies,  or  mate- 
rial to  any  subcontractor  shall  have  the  samus  ri^t  under  the 
provisions  of  such  bond  as  if  such  work,  services,  provender,  pro- 
visions, supplies  or  material,  was  furnished  to  the  original  contrac- 
tor; provided,  however,  that  the  provisions  of  this  Act  shall  not 
apply  to  any  money  loaned  or  advanced  to  any  such  contractor,  sub- 
contractor or  other  person  in  the  performance  of  any  such  work. 

Section  2*    Every  person,  firm  or  corporation  furnishing  pro- 
vender, provisions,  materials  or  supplies  to  be  used  in  the  construc- 
tion, performance,  carrying  on,  prosecution  or  doing  of  any  work  for 
the  state,  or  any  county,  city,  town,  district,  municipality  or 
other  public  body,  shall  not  later  than  seven  (?)  days  after  the  date 
of  the  first  delivery  of  such  provender,  material,  supplies  or  pro- 
visions to  any  subcontractor  or  agent  of  any  person,  firm  or  corpora- 
tion having  a  sub-contract  for  the  construction,  performance,  carrying 
on,  prosecution  or  doing  of  such  work,  deliver  or  send  by  registered 
mail  to  the  contractor  a  notice  in  writing  stating  in  substance  and 
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and  effect  that  such  person«  firm  or  oorporation  has  ooimnenoed  to 
deliver  provender,  provisions,  mterials  or  supplies  for  use  thereon, 
with  the  name  of  the  subcontractor  or  agent  ordering  or  to  whom  the 
same  is  furnished,  and  tliat  such  contractor  and  his  bond  will  be 
held  for  the  same,  and  no  suit  or  action  shall  be  maintained  in  any 
court  against  tiie  contractor  or  his  bond  to  recover  for  such  pro- 
vender, provisions,  material  or  supplies,  cr  aiiy  part  thereof, 
unless  the  provisions  of  this  Act  have  been  complied  with* 

Section  3*  board,  council,  eommiasion  truite®  or  body 

acting  for  the  state,  or  any  board  of  counly  commissioaer^  or  any 
mayor  and  common  council  of  any  incorporated  city  or  townj  or 
tribunal  transacting  the  business  of  any  such  snmicipal  oorporation, 
shall  fail  to  take  such  bond  as  herein  required,  the  state  or  such 
county,  incorporated  city  or  town,  or  other  municipal  corporation 
shall  be  liable  to  ihe  persons  mentioned  in  SectioEi  1  to  the  full 
extent  and  for  the  full  amount  of  all  such  debts  so  contracted  by 
any  such  subcontractor  as  wall  as  such  contractor. 

Section  1+*    (As  amended  by  Chapter  96  of  the  27th  Legislative 
Assembly  Session  Laws«)    The  bond  mentioned  in  Section  1  shall  be 
in  an  amount  equal  to  the  full  contract  price  agreed  to  be  paid  for 
such  work  or  improvement,  and  shall  be  to  the  State  of  Montana,  ex- 
cept in  cases  of  cities  emd  towns,  in  which  case  such  municipality 
may,  by  general  ordinance,  fix  and  determine  the  amount  of  such  bond, 
and  to  whom  such  bond  shall  run;  provided,  that  the  same  shall  not 
be  for  a  less  amount  than  twenty-five  per  centum  (2^)  of  the  con- 
tract price  of  any  such  improvement,  and  may  designate  that  the 
same  shall  be  payable  to  such  city  or  town  aad  not  to  the  State  of 
Montana.    All  such  persons  mentioned  in  said  Section  1  shall  have 
a  right  of  action  in  his  or  her  or  their  own  name  or  names,  on  any 
bond  furnished  under  th©  terms  of  this  act  for  work  done  1^  such 
laborers  or  mechanics  and  for  provender,  materials,  supplies,  pro- 
visions or  goods  supplied  and  furnished  in  the  prosecution  of  such 
work  or  the  making  of  such  improvements;  provided,  that  such  persons 
shall  not  have  any  right  of  action  on  such  bohd  for  any  sum  whatever, 
unless  within  thirty  (30)  days  from  and  after  the  completion  of  the 
contract  with  an  acceptance  of  the  work  by  the  affirmative  action 
of  the  board,  council,  commission,  trustees,  officer  or  body  acting 
for  the  state,  couniy  or  munioipali-ty  or  other  public  body,  city, 
town  or  district,  the  laborer,  mechanic  or  subcontractor,  or  material 
man  or  person  claiming  to  have  supplied  provender,  materials,  provi- 
sions or  goods  for  the  prosecution  of  such  work,  or  the  making  of 
such  improvement,  shall  present  to  and  file  with  such  board,  ooxincil, 
commission,  trustees  or  body  acting  for  the  state,  county  or  munici- 
pality or  o-ttier  public  body,  city,  town  or  district,  a  notice  in 
writing  in  substance  as  follows t 

"TO  (here  insert  the  name  of  the  state,  county,  or  municipality 
or  other  public  body,  oily,  town  or  district) 1 

NOTICE  IS  HEREBY  GIVEN  that  the  undersigned  (here  insert  the 
name  of  the  laborer,  mechanic  or  subcontractor,  or  materialman,  or 
person  claiming  to  have  such  furnished  labor,  materials  or  provisions 
for  or  upon  such  contract  or  work)  has  a  claim  in  the  sum  of  
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Dollars  (here  insert  the  amount) 

against  the  bond  taken  from 

(here  insert  the  name  of  the  principal  and  siarety  or  sureties  upon 
such  bond)  for  the  work  of 

(here  insert  a  brief  mention  or  description  of  the  work  concerning 
which  said  bond  was  taken). 

(Here  to  be  signed)  ^ 

Such  notice  shall  be  signed  by  the  person  or  corporation  making 
the  claim  or  giving  the  notice,  and  said  notice,  after  being  presented 
and  filed,  shall  be  a  public  record  open  to  inspection  by  any  person, 
and  in  any  suit  or  action  brought  a^inst  such  surety  or  sureties  by 
any  such  person  or  corporation  to  rsooTer  for  any  of  the  items  here- 
inbefore speoifiedg  the  prsimiiing  party  shall  be  entitled  to  reooTer 
in  addition  to  all  other  costs,  attorneys*  fees  in  such  sum  as  the 
court  shall  adjudge  reasonable!  provided,  howoverj  that  no  attorneys* 
fees  shall  be  allowed  in  any  suit  or  action  brought  or  instituted 
before  the  expiration  of  thirty  (30)  days  following  the  data  of  fil- 
ing of  the  notice  hereinbefore  mentioned!  and  provided  further,  that 
any  0  ity  or  town  iiay  impose  any  other  or  fi^rther  conditions  and 
obligations  in  such  bond  as  my  be  deemed  necessary  for  its  propi?r 
protection  in  the  fulfillment  of  the  terms  of  the  oontract  secured 
thereby,  and  not  in  conflict  herewith. ** 

Section  5«  acts  and  parts  of  acts  in  conflict  herewith 

are  hereby  repealed* 

SUPREME  COURT  DECISIONS. 

Kirkpa trick  Bros.  vs.  A.  R.  Douglas,  et  al.,  10i4.  Mont. 
212  and/or  65  Pac.  (2nd)  II69. 

H.  Earl  Clack  Company  vs.  Thomas  Staunton,  10l|.  Mont, 
375  and/or  72  Pac.  (2nd)  1022. 


( 
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Engineer,  Authority  of  .  .  14 
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Estimates 
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G 

Gasoline  Tax  Refunds  ...  28 

Gravel,  Stockpiled  ....  87 
Gravel  Pits,  Cleanup  of    .  13,18 

Qsubbing   43 


VJUCUTU   ^l^J-J,  ....•«. 

I  «rtill  1  lio> l/CU  iiv/UU  ... 

.  •  tc'po 

HXX  0    WCiL/XC  .... 

5*>0 

uruaranuy,  MstT/erxcUL  ... 

f> 

Gijarftntv.  P7*or)0.«?  a.1 

7 

Guaranty,  Return  of    .  . 

.  .  9 
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.  .  257 

H 
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Highway,  Definition  of  ,  .  ,  3 

Highway,  Opening  to  Traffic  24 


I 

Inspection   16 

Excavation  for  Structures  I65 

Final    16 

Mill  and  Shop,  Steel    .  .  196 

Plant  (Materials)  ....  19 

Inspector,  Definition  of  .  .  4 
Inspectors,  Authority  and 


Duties  of  15 

Insurance   27»28 
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Major,  Definition  of  .  .  4 
Omitted   37 

J 
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L 

Laboratory 

Definition  of    4 
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Control  of   1? 
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Source  of  Supply  and 
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Surplus,  Disposal  of    .  55 
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Measurement  and  Payment  •  35 
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and  Restoration  of    .  •  24 
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N 
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Payment  for  Altered 

Quantities   35 
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Physical  Tests    225 
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Definition  of   4 
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cations and  Special 

Provisions    14 
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Rockers,  Cast  Steel  .  .  .  200 
Rollers,  Types  and 

Description   61 
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Base  Course    83 

Plant  Mix    127 
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Special  Provisions, 

Definition  of   4 
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Specifications, 

Substructure,  Definition  of 

5 

4 

Superstructure,  Definition  of  5 

Specifications , 

Supplemental  Agreement  .  .  . 

35 

10 

5 

Stakes,  Construction  .  .  .  . 

15 

Surety,  Definition  of  ... 

5 

State,  Definition  of  ...  . 

4 

Surface  Courses 
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74 

Steel  Bridges   
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194 

73 
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194 

80 

195 

Plant  Mix  Bituminous    .  . 
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lU 
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78 
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79 

153 

Surfaces  Opened  by  Permit, 

147 

22 

Bearing  and  Anchorage  .  . 

152 
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149 
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18 

U7 
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151 

Surplus  Material,  Disposal  of  55 

150 

32 

U5 

238 

145 

Construction  Methods    .  . 

238 

Measurement  ....  157$ 

197 

Field  Connections  .... 

238 

Mill  and  Shop  Inspection 

196 

Materials   

238 

155 

Measurement  and  Payment  . 

239 

198 

Pilot  and  Driving  Nuts  . 

151 

150 

T 

146 

147 

159 

Rivets  and  Riveting  148  , 
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Timber,  Treated  and 
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Straightening  .  .  .  .146, 
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Treatments,  Timber  Preservative 

Workmanship  and  Finish  . 
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Creosote  Oil  and  Coal 
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85 

Creosote  Petroleum 

Storage  of  Materials      .  .  . 
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Structures, 

Chromated  Zinc 

Removal  of  Existing  •  .  . 
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Structures,  Timber 
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Basis  of  Payment  .... 
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Deck,  Waterproofing  .  .  . 
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Method  of  Construction  • 
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Zinc  Meta  Arsenite    .  .  • 
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Method  of  Measurement  •  . 
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58 

U 

Subgrade,  Definition  of    .  . 

5 

Sub-contractor , 

37 

4 

Unauthorized  and  Defective  Work 

Subletting  of  Contract  .  .  . 

30 

16 

Underdrains   249 

Blind  Drains   249 

Clay  Pipe   249 

Construction  Methods  .  250 

Drains  at  Weep  Holes  .  250 

Measurement  and  Payment  251 

Perforated  Metal  Pipe  249 

Porous  Tile   249 

W 

Walls,  Retaining  ....  I64 
Waste  or  Surplus  Material, 

Disposal  of    .  ,  .  ,  ,  55 

Water  for  Concrete    .  .  .  I75 

Watering   60 

Basis  of  Payment  ...  60 

Ekabankment    53 

Method  of  Measurement  60 

Surface  Courses  ...  82 
Water  Plant,  Providing 

and  Maintaining    ...  60 

Waterproofing  Bridge  Decks  I6I 

Weep  Holes   I90 

Weighing,  Marking  and 

Shipping  Structural 

Steel   151 

Welds   151 

Work,  Extra  10,  36 

Extra  Payment  for  .  .  35 
Work,  Failure  to  Complete 

on  Time   33 

Work,  Force  Account  ...  36 
Work,  Limitation  of 

Operations   31 

Work',  Place  of  Starting  .  3I 

Work,  Prosecution  of    .  .  3I 

Work,  Scope  of    ,  .  .  ,  .  10 

Work,  Special    10 

Work,  Starting  of  ...  .  31 
Work,  Suspension  of  .  .  11,  32 
Work,  Unauthorized    .  .    16,  37 

Work,  Defective   16 

Workmen  and  Equipment, 

Character  of  ....  ,  32 
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